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HRALTH DIVISIOR

and
" BIOLOGICAL SECTIOR OF RESEARCH DIVISIOR

ABSTRACTS

I. Medical Sectlon

The routine msdical activities cmt:nué on about the same level

as before. The number of sub-major injuries increased.

The spscial haverds comnected with alphs emitters occupled con-
siderable attention in connection with the opening of a nsew
laboratory for work with this material. :

In the Heematological Group, stippled red cells are still being
found, but no explanation for the occurrence has been determined.
a considerable nuxber of low white counts has been found, dut the
percentage of those found in the work hazards group is not signi-
ficantly greater than that found in the control group.

IX. Health-Physics Ssction

‘The pocket meters show a 30% improvement dus to heating the desicoant

caps. Grinding the old clips off the pocket meters has not injured

On the average theore is very good agreement betwesn the high badge
meter readings and the corresponding pocket meter readinge.

The Parker 4-fold hand counter is an outstanding improvsment over
the old type. (Specisl report in preparation).

Several hot hats have twrned up. Men working in Cells will be
furnished washable caps.

laundry decontamingkion efficiency is greatly increased by over-
night soeking.

Fhotographs of the experimental holes in the pile reveal dofects

"~ in the grouted section.

Water sampling procedures are being simplified,

Some of the lead bricke which had been exposed to neutron: vere found
to be highly active due to the presence of radio antimony.

The relative valus of gloves as radistion absorbers is indicated.




IITI. Bi olo_gj.cal Section

A carriage for exposing mice to slow neutrons in the tunnels hes
novw been finished and tested, and exposures will start in a few
days. A number of new series of chronic expoaures to fast neutrons
have been started, and many more ere plamed.

The remote control ether extractor has been tested with a hot
solution and found to work guite well. ' An adsorption columm was
constructed in the hot laboratory and tested on the super-juice
frou the extractor. 2r was separated by this mthod, and it is
anticipated that others now being processed will separate as well.

More careful work has confirmed the caserwation that rather high
concentrations of fission products are fourd in the lung and liver,
as well as the skelston, for at lesst 9 days following an exposurs
to air-born fission products.




CLINTCN LABORATORIES

I. MEDICAL SECTION COF IEALTH DIVISION

Report by P. 4. Fuqua, M.D,.

1, lledical Activities

{a} Pre-employment kphysical exaninations now approximate the number

(v)

e}

204

of termination examinations, It was necessary to reject for
enployment three applicants due to major physical disabilitles.

Dispénsary service continued on a 24 hour basis, with a slight
increass over the previous month in the number of patients seen.

Accidents: There was a slight increase in the number of minor
injuries during the past month. Four sub=major injuries occurred,
any one of which was a potential major injury. Two of these in-
juries occurred in the Research Group which group has had only ome
injury of sub-major classification prior to this,

(1) Second degree burn of hand due to spilling of hot
glycerine. 7 :

(2) Second degree burn caused by steam, received in
Semi-works.

(3) Fracture, contusion and laceration of finger caused
by falling centrifuze which was being lifted,

{4} Fracture, contusion and laceration of finger of
lathe operator in instrument shop,

No permanent disability is expected from the abowve injuries,

2. Special Hazards -

Building.

An inspection was made of the rceently completed 204 Building in
company with Dr., Larson. 7Types of floor covering were discussed

ag it 1s already obvious that the present paint is unsatisfactory.
‘The flaking and powdering will help to spread any contamination and
will leave bare spots of conerete to bscome contaminated., Experience
elsewhere has shown that wet washing of floor at frequent intervals
is the best msthod of keeping down contamination. Special consid-
eratinn was given 4o types of respirators to be used on clean-up
jobs. Further study of the health hazards in this building will _
econtinue as the work gets under way. A Health-Physica survey worker
be assimned full tims., Specially constructed electrostatic preeci-
pitators have been made and will be used to measure the air contamin-
ation., Hand counters and Plutos will be ussd very frequently.




3. Haematology
(a) Stippled Red Cells

The total number of cases in which stippled red ceclls have been

* observed up to date is 105, they are still being seen in both the
non-exposure and exposurs groups. In an effort to better evaluate
those findings, oxalated whole blood, blood serum and urine of five
individuals showing a high degree of stippling bas been sent to pr.
Schwartz for further analysis., A survey is also being made of
individunl past industrial exposures. ihen all data is complete a
further analysis of these findings will be made.. .

(b) White Blood Counts

A summary of the white blood counts belowr 5000 and below 4000 is
here given for both the work hazard group and the coztrol group far
the month of July. : ' ‘

One count only of each individual person was used, even though they
had more than one during the month, and the lowest count was the cne
selected. Individusl counts below 4000 are separately listed as
below 4000 but are included also in the groups below 5000,

Control Group York Hazard Grou
No. of % of Ko, of % of

WBC Total WBC Total
No. of individuals , |
counted 322 . 100 _ 486 100
Yo. with a count !/
below 5000 20 6.02 51 ~ 10,49
Mo, with a coumt
below 4000 5 1,05 10 2,07

4, Safety Rnles

Rules for the Safe Operation of Clintos Labaratories as a whole and of
each soparate arez have been devised by the variaus Safety Committoes and
published for use at Clinton Labaratories. The material contained in these
18 of such wide interest that it was co:isidered advisable to re-issue them
as.a Cll report, and they will appear shortly as Ci~1864. '




" 5. Personnel

Bacause of Dr. Cantril’s illness, Dy, Fuqua wvas Acting Head of the
Health Division from July kth through July 29th.

Dr. John E. Wirth was appointed to the staff of Clinton Laboratories
as of July 15th.

Work for the Coming Month

. Physical examinations: pre-employment, interval, transfer and
tormination.

2. Accident care and general Dispensary service.
3. Laboratory stuifes - blood and urine studies at stated interwvals.

4. Continusd obserwation of radiation hazards and methods of protection
at Clinton Laborstories.

5. Supervision of medical exsminations and special Burvayé at sub~
contract plante. '

6. Study of radiation hazards

7. Sgudy of Clinical and lsboratory data.




CLIITOI LABCRATCRIES

II, RYSICS SECTICN OF HEALTH DIVISIOR

Report by XK. Z. korgan
Ssaction Chist

1. Pocket lsters { L. H, Weeks)

2.

During the month of June there were 41,141 pocket meter readings, 3.49%
were single off scale readings and 0,24% were double off scale events.
The probable random number of doubles is 0.12% . -

In a study made, the percent of hifh readings for June and July was plotted
as a function of relative and absolute humidity., There wae some inconclu-
sive indication of a slight humidity effect. Routine recharging of the
desiceant in the pocket meter caps was started on June 29th, There was an
average of 29.5 daily pocket meter readings above 50 mr/hr for the month
preceeding June 29th and an average of 20.5 daily pocket meters above 50 mr/hr
since that date. Therefore; this recharging procedure of heating all the
pocket meter caps in the oven seems to zive a 305 improvement.

As suggested in (1-1649, a number of high pocket meter readings are caused
by dropping the meters. The number of meters dropped is increased becausse
of these in ssrvice with duwd clips. A number of these dud c¢lips have been
ground off and replaced by good clips. For fear that this grinding proce-
dure misht harm the insulator, these neters wors marked with a dab of
yellew paint and a separate check made on them. The present indicetion is
that they are in good candition.

Badge leters {J. R, Bradley)

The badge moters have been in service in conjunction with the pocket meters
for scme weeks now. To correlate high film readings with simultaneocus pocked
meter readings the following table nas been prepared. 1t is a list of the
average weekly neter readings for five consecutive wesks. These averages
include all badge meter readings of over 100 mr/week during this period and
the corresponding pocket meter weekly averages.

No. of £ilm ' Average Averase
Readings above £ilm Pocket peter
Date 100 mr/week Reading Reading
5/28 - 6/3 18 151 nr/week 126 r/week
8/3 -~ /10 22 144 143
6/10 -~ 6/17 21 142 126
8/17 = 6/24 8 isg igg
6/24 - 7/1 7 124 128
Total 76 Av. 150 iv, 143

* Three films completely blackened are not countsl here. Evidence
indicates that those £ilms were tampered with.
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Althouzh there is at times considerable discrepancy between ths ingi-
vidual pocket meter readings and badge meter readings, this data
indicates a surprising correlation between weekly averages, when the
f£ilm readings are used as a basis, If the pocket meter readings had
been used as a basis for comparison the correlation would be much poorer
because the pocket meters read high from various causes while the film
nmeters record only radiation exposure. It is of interest that of the
4523 badpge meters read during this period omly 76 were above 100 nr/week.
Tae four highest weekly f£ilm readings were 390, 375, 300 and 295 mr/week.,

At present the badge uecters are read o:xce each week. It is now plamned to
read the films every two weeks after July 30th. In addition the films will
be read at orce after each double occurrence, i.e. both pocket meters read-
ing greator than 200, or whenever the accumulative pecket meter reading is
greater than 300 mr/wéek. The pockel neters have the advantage of ease of
reading afber any event, and sach day. The badge metors are less liable to
fluctuation but cannot be conveniently read as quickly.

Yotor Contaminmation { E. S, Whittaker)

A badge metsr was found with an unexplained exposure. It was chscked with
a thin walled (4 coumter and found to be contaminated., As a result regular
procedure of checking all pocket meters and badge meters was established
on July 15th. Thres badge meters and ons pockot meter were remcved from
service the first week of such measures, due to contamination., This
contaninated pocket meter gave $134 counts/minute on the G counter. The
last reading of this meber was hish., Most of the contamination found on
metere so far is beta,

Ring letors

Two ring meters supplied by the Manhattan Distriet ledical Office were
ealibrated and put into service. Thay hold films as the metering medium.
One of the ring £ilms used became light struck because the masking tape
became looge due to heat, These ring meters should prove useful for many
operations where the hands receive a large beta or gsmma 6xXpoOsirre.

Hand Counting {liearl-ard Pearl i/illiams, Virzinia Roark)

Taree of the hand counters in the plant have been desigred for seif-service
so each persor may take his own hand count., These counts are recorded by
the person on blanks for the various Groups and sent to the Health-FPhysics
Ssetion each day, The new Parker 4-fold hand counter was installed in
Building 706~C on July 12th. This instrument counts both sides of both
hands simultanecusly. It is designed to be completely automatic execept for
the reset of the four recorders, These four recorders are reset by turning
a single knob, The counbting begins when the hands are placed in two holes
and terminates after s Set time interval. This instrument has already
proven its worth tecause it simplifies and speeds up the operation. There
havs been mors than twice as many hand counts per day in 706-C since July
12%h, ‘

The hand counter in 706<A has been oporatsd as usuel by a sirl assigned
to this wark. This counter has been used in large part to count hands,
gloves, hats, respirators, etc. then a high hand count is found it is
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checked for both beta and gamma, and the contamination distribution
is checked with an interposed lead slit, If a shoe has an outside
count of 700 ¢/m, 1t is checked inside with a probe counter. Several

- shoes have been found with high counts inside. Several hot hats have
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been located, ome of which gave 56 mr/hr. Caps are being secursd by
the plant and 1t will probably soon be caapulsary for persons working
in the Cells to wear a company cap., These caps can be washed in the
deccntamination laundry if nscessary.

Decontamination Laundry { C. G. Lewis)

As an indication of what the laundry is doing, it might dbe interesting

%o examine the results of a typical wesk - say the week ending July 15th,
During this period thsre were 678 garments washed. This included thrse
batchas with initial rates 1000 to 1600 c¢/m, five batches with initial
rates 50 - 400 ¢/m, and the remaining twelve batchss with an average of
20 ¢/m., After washing the three hot batches there were 21 garrents with
rates above 500 ¢/m tha? had to be rewashed. Some garments have required
as many as four re-wvashings, Thers wers eleven garments in the other
severtesn batches with ratss above 500 ¢/m. During this same wesk several
hundred canvas and leatb gloves were washed, In addition such objects as
Tubber gloves, overshoes and glasses were washed, All objects washed in
the laundry were checked with the counter at least cnce, Hand counts were
taken of the Laundry personnel regulariy,

It was found that the decomtamination efficiency of very hot garments
could be intreased ten times by scsking them cvernight before washing,

Calibration (Francis Bishop)

All Iauritesn electroscopes, integrons, f£ilm badges, stc, continue to be
calibrated on a routine basis. The off area integrons were put into
operation during this month and are calibrated regularly.

instruncnts

The under-water sluz checked was installsd this month. It is esseuntially
an icnization charber under-watcr, comnected electrically %o a projection
electraneter.

The first of several new Parker 4-f£0l1d hand counters is in operation.

The first of six naw Paint Pall meters is in operation., It 1s & direct
reading metor using a 959 balanced eircuit. It works much better than any
cther direct reading meter ussd ¢to date,

The portadle counteors of both AC and DC opsrabicn ars finding inersased ap-
Plication in area survey, water surveys and as frisking meters.

Surveys ( C. C. Gamertsfeider, R. R, Coveyou, C. }l. Patterson)

The cutstending observation concerning the weekly survey reporte this month
is the numbexr of geod reports,
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Photographs were made in Building 105 of the experimental holes of the
pile. These photographs revealed defscts in the coucrete just above the
i iron frame in meny of the holes. Subseguent drillings above the iron
@ - frames indicated large cavities in the grouted section.

Surveye were mde of the Cafeteria and eating places of the plant with
* theialkie Counter” and with Plute., No contamination was detected,

The radiun sources were checked for lsakage but none was observed,

10. Atnospheric Radistion (D. J. Rendell, J. S, Cheka, S, Block)

Routine measurcrents were made izn the plant and surrounding area with
X-22 meters, integrons, & counters, film meters and precipitators. 1o
unusual results were obtained,

The alphs activity in many of the rooms indicated the presence of aboub
3 x 10710 < gmsfce, The air from one of the hoods contained 110 x 10-1C
w ansfcc. {tolerence is probably ~s 5 X 1010 ¢, gms/ce. )

11, Vater Ssmpling

The ner holding pond has besn in operation this month., The old tronds

are left isolated from the drainage system and ave filled with water to

roduee the radiation from the mud bottom, The activity of the new pond

effluent is greater than had been expected. The effluent /3 activity

has averaged about 10C counts/ec {about 1 to 2 mr/hr) and the Y activity
®- about 1.5 mr/hr. :

An instrument house was buils on the adgé of the new holding pend to
eontain the instruments for checkinz the water aciivity. This conven-
ience, together with dirsct reading water counters should facilitate
these measurzments, The mul on the bottom of the new pond is already
o very active,

Iud and plant samples were collected down hite Oak Creek to the dam,
The activity of wster below Vhite Oak Dam is about that of the plans
tap water.

o . 12, Traiping Program

This month concludes the traininz of the first 12 regular trainses,
13. Counters (Sce nemes of J. We Healy to K. 2. liorgan during July)

® Tho effective flat plate areas of several thin-walled silver counters
were measursd and found to be aboub 80 of the silvered portion for
- /3 rays fyom %%, This information cen be used in conjunction with pre
previcus measurementa in comparing the tolerance yates of varicus counters.

- It wos indicated experimentally that the failure of same of the counters
o in use et high counbting rates was due to the total number of counts in a
short interval rather than the counting rats.
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Additional szperiments wers msde to imdlcale the temperature coefficient
of counters in use. The alcohol countsrs or the 012 kind of counters
with sxyternal quenching sesm to operste best when subjechted to wids
veriation of tewperature, Amyl scetats countera in uss hers do nat
sperate satisfactorily sxcept at constant tomperstures.

Bryeriments and celculations vers made to determine the optimvm wall
thicknsss of counters for rays from vadiws. These sxperizents wsre
more in the form of laboratory experimsnts for the benefit of the
trainess Lut considerzble useful information was meds avatlable. (See
msmos of J. W. Healy to X. Z. Morgen during July).

Well Contemination

Plcturs frames conteining samples of plasterboard, Llinoleum, wood,
glass, eic. were placed in active areas of the plant snd left for
about two months in order to determine what activities would be
picked up by the variocus gaterials and to check decontaminstion ef-
fiziency. Class seemed to pick up mors contanination then the other
materials. The painted wosd end linoloua seemsd to pick up The lsast
contemination. ‘These tests are contlouing in an effort to obtain
@ore conclusivs rasults.

Aekivity of Lesd BFicks (C. M. Patterson)

It has bsen obuerved on many occasions that cartain lsad bricks bscome
unusually radicactive when sxposed to neutrons . apsorpticn surves amd
decay curvss wers run on one of thess active bricks for thres months
and haif-lives of 2.8 days and 63 daye wers cbtained, Thoue helf-
i1ives z2nd the saergies obtained from ebsorption curves would seax to
tndicate an abmdanes of the 2.8 and 50 day entimony in some of the
bricks,

Glove T,sis {r. B. Lindvig)

A iavge mumber of lsaded lsather glovea were ohecked inside and cut
for contamination. 75% of the gloves vere abowe tolsrancs on tha
cutsids. On thas inside soms reached the toclerance lovel, 25% shewed
1.4 tolerance =nd the rest were belov that level.

Tus sdwmnbage of wearing gloves 1s shown by the radiation reduction
factor as measvred on gloves in service with a thin-valled lauritesen
for varicus substances as follows:

Eind of Glove Reduction Fqotor FPor
GCraphite Goated COLAY Tcoatod?  HOG isad
Stringer Slug Cold siung prick
lozded leather 6.2 9.2 10.8 3.7
Clatk 3.5 1.2 1.1 1.2
Leather. .7 1.7 1.6 1.4
Rubbsr 4.9 1.7 1.6 1.k

21%¢ should de noted that the above valuss ars made with tine thin-valled
Leuritsen ageinst the slug and thersfors sorrespond tc ths valuee for
rsmote rediaticn as given in CL-697. The reduction factor would e
considerably largsr for the csse of actusl contact.
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i7., Perszonnel

liany changss have benn nads in personnel during this month. Ir.
W. Ho Ray wags loaned to the Chicsge industrial hazards section.
The following persons are in the mocess of being transferred to
Hanford this month -

H, li. Parker, Thysiecist and Section Chief

C. C. Gamertsfelder, Thysidst

Jo N, Wilson, Special %rainee

E, S, Uihittaker, Special trainee

lrs, J. P, Ganertsfelder, Clerical Assistant
C, W, Badger, Traines

L. J, Cherubin,
% Ho Delany
We He Durum "
P, L, Eisenacher "
L, L, German "
C. G, Lowis "
P, B, Lindvig v
Js Te Lowe w

F, ¥, Seymour "

3 3

L%,
18, Work for the Coning llonth

Routine work will comsist of the folloving -

(2} Surveys in 100 , 200 and 700 Arvea
() Meterclogical Surveys

(e} Vater and mud swveys

(d) Pocket and badge meter service
(o) Hand and laundry counting

Additionsl photographs will be made of the pile surface to £ind radiation
through coracks,

A new ireining program 1S scheduled to begin this month.

Incrcased enphasis will be placed on product surveys and protection from
rroduct.

Several new health instruments ars being developed,
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_CLINTON LABORATORIES

IIT. BIOLOGICAL SECTION OF RESEARCH DIVISICH

Report by H. J. Curtis
Sectica Chief

1. Biolomical Effects of Pile Radlations - R. E. Zirkle, T. Raper,

A,

B.

Co

E, F. Riley, G. Stapleton

Mew Equipment. On July 26 construction was begun on & project to
build an alr-conditioned room about 15 fi. lovg, 9% ft. wide and
11} ft. high to enclose the entrances to the exposwure tunnels and
the asdjacent space in which the animals must be kept and manipulabed
before and after exposure., This would elinminate heat casualties
such as those suffered on lay 15, 1944.

Exposurs of liice to Slow Neutrons (142.X11B; 142.X10B) The special

carriage for this work has been completed and its operating charac-
teristics in the leadelinsd tuwnnel have been tested. This carriage |
accomodates 24 mice, each of which is shiclded with bismuth from

the capture of gamma radiation originating in its neighbors or other
surroundings. LExposures will bezin immediately after completion of
the air conditioned room and possibly before.

Periodic Expeosures of Lilce to Fast Neutrons (244«X4B). On July 19
the number of slugs in the "fission carriage”™ was increased from
12 to its present capacity of 42. This addition appreximately
doubled the tobal n-uniis per kw.ehr. at the position of the mice:

Stde n/iaw.-hr
No, of Siugs total fron pile from carriage slugs
o 0,0026  0,0025 0,0000
12 0,0169 \000026 0,0143
425 0,0333  0,0026 0.0307

All of the mice which were underpoing periodic exposure at the time
of the heat accident, June 18, 1944, have been destroyed. In the
cages which showed only very slight mortality ome or wwo days after
the accident and which were threrfore regarded as warth saving,
althouth of limited value, further mortality set in a few days
later. These ceges were accordingly judged to be of nco further
value.

Sinece June i8 new periodic expesures of mice have been initiated.
These ars summarized to date in the accompanying table, which is
gelf-explanatory except for the followin - Lbens,




In the third column, designates the strain of mice obtained
o from Carworth Farms, THiS is the only strain initiated to date,
- but it is anticipated that at least one more will bs used , nanely
Bar Harbor Browns {BIB)..

The specific cortrols listed in the sixzth columm ars animals which
are received from the vendor at the same time as the pertinent
° irradiated aninals and which are always taken along with the ir-
radiated animals and subjected insofar as possible to exectly the
same manipulations except the act of irradiation. The general
controls (Lntries 15-17) are aninals set aside fron time to time
to remain in the animal houss without being subjeet to the haulin ;
and anipulations peculiar to the techaique of irradiatiocn.

@ : Yeriodie Exposures of 1% to Fast HMeutrons
Total Total
Pericdic Irradiated Specifie Date Lo Dose to
Entry Dosg  Strain Sex Animals (XC-) Controls {(XC-} Bequn 7/28/44 97/28/44(n)
® 1 1.15nfday CF; F 52643-68 5272146 6/7/44 23 26,4
2 " F 52669-94 5272146 6/27/44 23 26.4
3 " F 5290327 5292053 7/3/44 19 21.8
4 " F  53078.102. 53102-27 ?/7/44 15 17.2
5 " 1 5295377 53005=37 7/4/44 18 20.7
6 n I 5282550 52851=76 7/4/44 is 2067
®- 7 "1 53257.81 53282306  7/8/44 15 17.2
8 4,3u/day i F  52695«720 5272145 6/27/44 24 108
9 n F 5277398 52799-824 LT 19 g2
- 16 " F  53053-77 53103=27 o/7/aa 15 69
11 " T 53128653 53154=79 v/7/44 15 69
12 n il 529783002 53003=27 v/4/a4 18 77
® 13 " 1 57232-56 53282306  7/8/44 15 65
14 " I 53180=205 53206=31 P44 D 22
15 Gen.Control F 5274772 6/27/44 - -
15 " 5 52877902 7/1/44 - =
17 " L 5202852 n/4/a4 - -
® ] 2, Biological Bffects of External Deta Rays {246-X7B)} - J. Raper, Re E. Zirkls
A. Acute totalesurface exposure of mice. No significant changes have
ocevrred since the provwious report eithsr in the mice surviving acuts
total-surface exposures of beta rays or in tho rabbits which received
® acute local exposures of beta rays.

B, Sources. Ssarch has conbinusd for sultable materials in which to smbed
B powders for zetivation in the pils. Pnsholic-aldehyde plastics seen
to be adle te withstand the temperature and radiation within the pile,
but there are impurities in the commercial materisls which cause them
to be very hot when they came oub of the pile, Since the shief impurity.
® is scdium, which has a 14,8 hr, halfe-life, the materiale can be handled
ter a few Gays ¢ cooling, Ve are attenmpiing to obtain purer samples

of this type of plastic, which should mske handling omch casier, In the
peantine, the Virginia Lincoln Plastices Company has sgreed o fabricate
various phosphoruseimpregnated plastics, aml these will be tested and
used a8 socn a8 they arrive,




3 . Biolomical Monitorins {142-X3B} - Elizabeth Anderson

_ Experiments are in progress to determine conditions under which
®. rabbits may be kept around the grounds without dying of %he heat,
% has been found that rabbits have roor control of body temperse-
ture, so this fact is belng used to test various types of exposure
. conditions,

An air-conditioned room is being built on the Jrd baleony on the south
® face of the pils,and tre pils monitoring rabbits will be kept in this
room &s soon a8 it is finished, !

Five of the rabbits being exposed to the pile stack gages have died or
been sacrificed {Previously reported) and these have now been roplaced,

PS 4 . lletabolisn of Fission Products (246-X2B) - W, K, Cohn, E. R. Tompkins,
G. U, Raper, 7, FEhya

A, Ethor extractor for hot laboratary. A temporary glass dissolver has
.been set up in one of the celis of the hot laboratary, and c:e hot
slug has been dissolved. Tho sciution was then put throush the new
o remote control ether extractor where the H concentration was ree
duced by abeut a factor of 100, The Super-juice was then passed
through an IR-l resin column about 5 ft. lons and 8 mm, in diameter.
Following water and zcid washings, to reniove exesss UREI, 0,5, oxalic
acld was passed through t0 renove Zr and Cb, which was shipped to
Chicago for use thers, The ronaining fission products ars being
®- separated. ‘

, A temporary dissolver is being torn dowm to make roonm for the pere
. - manent remots condrol dissolver which is being installed by ths
Chenistry Division,

o B. Adsorption Colums as F.p, Separators

Purther experiments on the sgparation of F.P,'s by the colum ncw

indicats that tartaric acid centaining one mol ammonia per nol of

acid will diflerentiate between strontiunm and eerium, renovin: only

the latter, This is being worked out and will be used in further
e ' hot separations.

C. Shipments, During the month the month the following materials
have been shipped -

1. 3 shipments of phosphorus = 50 me sach « To Cole
® 2, 1 shipment of phosphorus - 6 ¢ = to Hamilton
3. 1 shipment of Zr ~ 80 me - Te Cola

§ o iletabolian ¢f Short-lived F.P2, (244<X1B) = H, lanz, J, Teresti

- lieasuremonts of the ionization in the gas from the fission recoil apparabtus
® have been made over & rathor extensive range of flow rates. The resulting
cwrve is shown in Figure 1 and it will be noted thiat tlere is a definite
maximun activity concentration which isreached a% aizh fiow rates. The
ordinates are in nicrcarperes throush an fonization charber and are
directly proporticmal to ths coucentration of activity in the m@s. An abe
solute calibration of this chamber has not yet been accomplished, bub b.e
PY maximum ecneentration is probably about 754 Cfce of a8,
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Fige 1 = Activity Concentration in Fission Recoil Zas

The new exposure chamber wiich exposes only the noss and nouth of mats
has been found to work very well 3 the animcls tolerate the confinement
of this chambsr almost indefinitely. :

A group of 3 rats have bsen exposed in this chavber for 5 hours per day
and for 8 consscutive days with the actlivity at 754~ Ofcc. One was
sacrificed at the end of the experiment, and the other two died within
72 hours, Histclogical data is not yet complets, so the cause of death
is not known., Howsver, we strongly suspeet that the animals died of
starvation, since the mouth and upper esophagus were bedly burned,they
refused to eat and lost weight steadily from the first day. This hy~ -
pothesis is nor being tested, Rats oxposed in the same way for only one
day are doins well,

Jork has continued on the distribution of fission products in ths bady
a8 a function of tine followin: a single exposure, ' Data was ziven last
month for a hold-up time of 2.4 seconds {incorreetly reported 1ass mo-th
as 1,2 seconds) (84,4~ C/ce) and data is now nearly complete for 1.2
seconds {754 $/dd) and 6,0 seconds (234-C/ce), These latter %wo are
included in Tables I anmd IT which are seif-explanatery. They serve to
emphasize the fact that a large fraction of the fission products are
decposited in the bone and not exereted, It is also-interesting to note
that the concentration of fission rroducts is still quite high in the
lung and liver after 9 days. The activity of the tissues was megsured
by micaw-window Gi: Counter,
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TASLE I

Activity fourd in various organs at various
times following a 5 hour exposurs to the
* fission rscoll gas with a hold-up time of
1.2 sec, activity of gas approginstely
75 CGfece, 200 m.female rats; one animal
® ' par period,

Porcentage of Total Abscrbed Activity

Q brs, 48 hrs, 96 hrs, 143 hrae .
Tissus AvClom % per Cfam  %per A C/em % per ASfem b oper
. organ orgsn organ OPEERT
T’h.f‘l’oz.'i -~ 035& & 56 698 ’ 4 38
o Lungs 4,25 17,8 1.5 7ol »88 7.0 297 5.8
Liver 21 8.0 087 3.7 218 3.,4&\ @lr% 5,1
Stomach +59 5,98 2018 16 | N
Cecum A3 1.7 Ry 1.7 } 0127 lei( +008 292
S.& Lg.Intest. 2097 2,89 .018 63 " |
Kidneys 248 1e8 Q13 11 < 0L < i < J0% £ gL
@ - Fomur & Tibia PR 255 +20 - 1.2 90 1.8 200 1.9
Sksleton™ 02D i3 o350 22 03 26,4 lel 24
Rest of goft tissus ,113 52 <028 15,9 008 8.9 J085 18
v Total excrated O 4] 40,7 42,1 40,3
Total 100 9%.9 i0o 98,9
® : :
Total & C 24,6 20,4 | 17,0 20,0
| ¥ Jaleulatsd by multiplying activity per gram of femur and tinia

by total wsight of skeleton, assuming bone comprisss 104 of total
dody weihtoe
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VWork for the Coninz Month

Acute sxposures to slow neutrons should start in s few days, and chronic
Sxposures socn thereafter. New scries of clronic fast neutron and gamma
ray mice will be started. New beta ray souwrces should be ready sccm and
if tests prove them to be satisfactory, exposures will begin.,

It is %o be hoped that we can replace all monitoring animals this month.

Work will continue or the metabolism of short-lived fission products in
an effort to complete the series, In addition the axperiments will cone

- tinue on the purely respiratory phase of the problem,

In the chemical group, the new dissolver will be tested ard certain
improvements mads on the ether extractar. A new and larger adsorption
colum will be instellsd,

A study 12 being started of the activation of tissue clements followin:
exposure Lo slow nsubrong,
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BIOLOGICAL SECTION OF RESEARCH DIVISION

ABSTRACTS

1. Medical Section
Possidilities of lead poiscning have been markedly decrsased.

Over-exposure of personnel in 706-C may bescome a problem.

II. Physics Section

The procedure of checking apparently sbove tolerance exposurss
as shown by the pocket meters, by reading the badge meters of
the individuals concerned, has resulted in a decreass to ebout
tvo reports a day concerning ovar-exposures. In most cases the
cause of the exposure is found and removed by the following day.
Most of the near tolersnce rzdiation exposuree during October
occurred during the "hot"™ run in 706C.

A Lauritsen slectroscope with a removable semi-cylindrical cadmivm
shell was calibrated for slow pils neutrons of energy below -

0.3 MEVEVE1tht hour tolerance is about 2500 pile neutrons/cm?/sec
of energy below 0.3 ¥E¥.E V.

Arrangements are being made for a decontamination laumdry night
shift.

The nev Victoreen survey meters are not satisfactory.
A pev slpha hand counter with & 35¢ geometry is being tested.

A wodification of the Peint Pail circuit has produced an instru-
ment which seems to be superior to other survey instruments that
have besen tested. .

A broken slug Jacket premsnted meny new decontamination problems
in the 115 fan Building.

The rainfall of 8.8 inches and the ensuing flood on September
29, 19kl flooded the settling pond and threatensd to wash awey
White Oak Dam. Due to the large dilution factor the water
activity did not rise above normal. The mud activity at White
Oak Lske has decreassd by & factor of A~/ 10.

The settling pond reduses the water activity by a factor of ~/10.

1iI, Biology Ssction of Research Division

Further work on adsorption coluans has shown that it will be poes:lblo

t0 reduce the uraniua content of diasolvdﬁmsmg tem;aadu 168 kowede v nem
:gzmmwmmmm
%ﬁ*ﬁﬁﬁﬂwxm

g AN TR s TSRS S e




i

by this method, thus. obviating an ether extractor in fiasion
product separations., It therefore appears that the columm offers
the simplest practical method for the routine separaticn of fission
products even on the hundred-.curie scals,

Of the mice subjected to chronic fast neutron irradiation, all of
the animals receiving 13 n/day and most of those receiving 4.3 n/day
have died, after having received about 300 n; the cues on 1.15 nfday
are losing weight after mbout 100 n. :

Rabdits wliloh have been exposed to beta ray doses ranging from

5,000 to 30,000 r to a limited area of the back have all shown
qualitatively about the ssme response, but this response to the lowsr
doses toock somewhat longer to develop. Epilation, desquametion end |
ulceration are the prominent features of these burns.

Fish which have been caught periodically over the past six months
in White Osk lLake have been snalyzed and have shown that they accu-
mlated moderate quantities of activity before the settling pond
was built, but aince then the activity has been very low. .
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CLIFTON LABORATORIZES

- I, MEDICAL SRCTION OF HRALTH DIVISION

Report by J. B. Wirth, M.D.
Msdical Director

Medicnl Activities

~ (a) Pre-employment, terminstion and transfer physical examinations

ars maintaining a constant level.
{b) Dispensary service continued on a 2k hour dbasisa.

{c)} There was an increased number of near accidents, minor,
sub-major and major accidents during the month., The number.
is not alarmaing and is notabls only in contrast to ths pre-
vious small number.

(d) The lead Shop has been completely rebuilt and 1s now a model of
cleanliness and efficiency. The possibility of lead polisoning
has besn decreased markedly. Anslyses of the blcod and urine of
the isad burners for lead has shown & marked dounvard tread to
within normel limits.

Clinical Laboratory

{2) Routins blood counts and urinalyses have continusd on the same
lsvel. KO noteworthy findings have bsen observed.

(b) The Clinicel Laboratory has now becoms very proficient in taking
Kexr Compound finger tip impressions. Approximately 300 impres-
sions have been taeken to date.

§_gecial Hazards

‘Large™hot” runs are besing continued in the "hot" laboratory of T06C.

The equipment is such that it iz only by comstent atteation and coopera-
tion on the part of the personnel that over-sXposure to personnsl can
be avolided. The correlation betwsen pockst anéd badge meter readings

of the personnel in this regionm has been excsllent. Continued operation
of this laboratory at the sams levels of activity as the two previous
rms is prectically impossible without slight over-exposure (based on
daily amounts} to some personnel.

The algne problem in the settling pond still exists. Plans have been
made 10 sliminste the algme by means of formalin, :

Revised rules concsrning special hazards in the Analytical Livision
and in the 204 Building have been completed. ALl other Saefety Rules
and Procedures Concerning Activity Hazards for all areas of the
Laboratory are nov being revieved and revised.
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Instruments

Satisfactory slpha hand counters are not available. The four-fold
beta-gamme hand counters ars being delivered at & repid rate and
their installation has resulted in a markedly increased number of
hand counts. The number of high hand counts recorded is ample proof
of the need for these instrumsnts.

’Personnel

Efforts are still being made to obtaln additional physicians. The
turn-over of Iaboratory technicisns and nurses is Increasing.

Work for the Coming Month

1. Physical enninationse Pre-empulymsnt iateml transfer and

- termination.
2. Accldent care and gsneral Dispensary 'aerviceo
3. La"boratory studies. Blood and urine studies at stated interwals.

k. Continued obsorvation of radiation hazards end methods of
protection at Clinton Laboratories.

5. Special medical exsminations and surv;eyec.
6. Study of clinical sigmificance of rediation hazards.

7. Study of Clinical and Laboratory data.

.
=)
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CLINTON LABORATORIES

I1I. PHYSICS SECTION OF HEALTH DIVISION

Report by K. 2. Morgen
Section Chief

Pocket Meters and Badge Meters (J. E. Bradley}

There were 40.087 pocket meter readings during the month of September;
b,1% of these wers singls off-scale readings and 0.19% were double
off-scale readings. The present system is to notify the Supervisor
(Form A-504)} of a person whose pocket meters record > 100 mr on any
day and vhoss badge mster records >25 mr when developed and read on
the same day. Under this systsm less than two reports are sent out
each.day {in contrast to 15 each day vhen pocket meters alome were
used) and in practicaily every case the yeading was found to be due
to radiation, and placed udder control the day after the axposure

degan.

There were 1867 badge meters read during September, inclueive of those
allowed to go two weeks and those read earlisr besauss of pocket meter
readings above 100 mr. There were 52 rendings above 100 mr*. Seventeen
of these resdings were from men working in 706-C during the hot rum

- where considersble sxposure was possible. The highest resding recorded

2.

for the hot run was 1250 mr for the two week period. This is considered
very good in view of the magnitude of the radiation problems involved in
this hot operastion.

Band Metsrs

Use of spscial filws continued and expanded (CH-2023)

FNeutron !sbnitoring_"

The slow neutron exposures are measursd by the siffect of the secondary
gaEmn rays on the regular film packs in the badge meters. Eo meters
are worn at present which will separate the slow neutron contribution
from the primary gemma ray exposure, but this {s not serious if the
dlological eoffect of slow neutrons is confined mostly to the effects
of the sscondary gamems rays. Surveys for slow neutrcoms in the pile
arsa are conducted by placing a semi-cylindrical shell of cedmivm over
the lauritsen ionization chawber and taking readings with and without
this shell. This shell hus been calibrated against ar indiwm foil.
The indium foil activity was determined for pile neutrons below 0.3 $& £ V
by taking measuremonts with and without cadmium in front of the foil.
In thia way it was found that 200 slow meutronsfcm=/sec from the pile
produce ionization in the lauritsen electroscops aquivalent to 1 m'/hrf,
On this basia 12.5 mr/ur (tolerance rate if continusd for 8 hours)
corrssponis to ~2500 slov nsutroas/cm®/sec {ensray below 0.3 MEV).




The fast neutron exposures received by the persomnel in the pile
building are measured by counting the proton tracks on the 30 micren

-alpha particl emulsion £ilm which is worn bshind the regular £ilm

in the badge meter. During October no one received more than 104

of fast neutron tolerance (tolerance is~ 10 tracks/mm?; CH-2057,p.8).
The fast neutrons in the pile duilding working area are measured
regularly with the double ionization chambers (Chang and Eng). The
highest fast neutron reading in October was 172% of 8 hour tolerance
(tolersnce is~ 200 fast pile neutrons/cm®/sec.)

Band and Shoe Cownting

Five of the Parker four-fold beta-gaums hand counters are now in
operation. There will be seven of these wnits in operation at Clinton
isboratories vhen present orders are completed. Foot counters for
checking the insides and outaldes of the shoese are in use with three

of theme units. One girl has besn placed in charge of all thess counting
units and she 1s responsible for checking the background, plateau,
goomstry factors and distribution of counts.®

(#A simplified procedurs is ?_ed_to determine that the probable srror
from the total count (= .67% :C } is not comsistantly lsss than the

probable error from the residual count {= .6714\ L7 )o In

. (-1} T

these equations the X C = total counts, S T = total time, < A% T =
sumation of the aquares of the differences of individup)® rates.from the
average rate multiplied by the time for each interwal, and n = number of
readings, This test checks the statistical diatribution of the datsa).

Decontamination Laundry

The number of clothes counter for alphas, bets and gamsn xays in the
laundry has increased considerably dus to recent requirement that

perasons working in the Restrictsd Area shoulld wezr protective clothing.
Rather then increasse the size of the laundry materially, it is plamned to
add a night shift. This will required additional trained personnsl

for leundry counting. , S

Calibration

All Realth-Physics 1natrumonts ars celibrated every two weeks., The
new Paint Pail seems to bs the most promising heta and gzmme survey

‘instrumsnt from the calibration point of view. The new types Victoreen

survey instruments sre far from satisfactory. They are not czlibrated
properly wvhen they arrive and do not maintain their calibration. Twelve
of 235 new Victoreen survey msters ars out of opsration because they
camot be set to szers.

Instrusents

An alpha hand counter with a new type slectrode comstructed by C. J.
Borowski of S. C. English’s Section is being teatsd. It seoms to be
superior to anything yet trisf. The central collecting elsctrode is




swrrounded by & cylindrical screen which is at ground potential.
The collecting slectrode is wade negative through a high rssistance
and feeds a positive pulse to the grid of s 38-tubs through a
specially designed high resistance confenser. It has a collection
geomeiry of about 35% as ccmparad to about 3% for the previous
counter design.

A mev "Paint Pail”™ cirouit has been developed and constructed by

C. 0. Ballou of J. R. Brand’s Section. This circuit is essentially
the samp as the former one in that it uses two $59-tubes in a balanced
bridge arrangsment with the ionirzation chember input connected to the
suppressor grid of one of the tubes. This circuit differs from the
older design in that the ascreen grids are cross comnected to the
pletes of opposite tubes. Thus, when the ionization chamber reduces
the plate resistance on the lst tube, a negative signal is applied

to the screen grid of the 2nd tube to increase its plate resistance.
The 2nd tube returns a positive signal to the screen grid of the ist
tube. Since the tubss ars conmmected in a Wheatstone bridge arrangement,
they operate in opposite phase and tend to increase the circuit sen-
sitivity. The sensitivity would be doubled provided the plate resis-
tance increase of the 2nd tube equallied the plate resistance decrease
of the 1st tube. Another advantage of this circuit is that it secures
its suppressor grid bias from the r i drop escross a cathode resistance.
This circuit is operated with a grester suppresscr grid bias and re-
quires only two batteries ass against six used in the forwer circuit.
This circuit has the following advantages -

l. greater freedom in selscting tubes

22. shortsr time response

3. lighter and sualler

4. fewsr batteries

5. linear response over a wide ranges

6. greater sensitivity as indicatsd in the
table following,

OLD PAINT PAIL
(Sens, 17.8 div/volt; volume 9 liters)

Divisions Input .
Deflection r/ar Resistance piv/r/ar
30 .039 10t 770

30 1.02 1010 25,4

10 6.2 10° 1.60

HEW PAINT PAIL
{Sens. 23.9 div/volt; wvolume 2.2 liters)

Divisions Input

Daflection r/ar Resistance DLv/rfur
30 029 o 1old 1030
30 .39 1@10 77
10 2.15 4.6
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8. surveys ( W. H. Ray)

®. ' Most of the surveys were of a routine nature this month., Only those
things of special or unusual interest will be mentioned here,

A broken slug Jacket caused the contamination of the new lerge fans

in Building 115. There was considerable meintenance work in Bldg. 115

PY in October, which resulted in special decontamiration problems. Cenwvas

' gloves were too porous and not sufficiently molsture resistant for

this operation. Leather or rubber gloves should be used in the future.

Most of the contamination wvas mixed with greass and oil so kerosene

or CCly proved very effective in removing the hand contamination. The

Protection duilt into Building 115 by thick concrete walls 1s now

° Justified, in viev of readings up to 1000 mr/hr obtained in the fan
areas but not in the operation areas. In the 105 cmmnl, the water amd

the canal fixtures becams rather contaminated.  Some of the canal poles

snd undervater tools had to be decontaminated or replaced,

Cn September 29, 194k, there was an 8.8 inch rain in 2 hours at o
® - Clinton Iaboratories. Flood conditions reached a critical state about
L PM whon the flood water from White Osk Crsesk begsn to waeh over and
through the new holding pond. The hard rains had beaten the algae to
the bottom of the pond befora the flood started, sc probadbly only a
small amount of active mud and algae was washed down stream. Bulldozers
were used in emergency action to erect a dyke which vas completed about 5 i,
® If this hed not been done it is possible that a good part of the settling
‘ pond together with all its active material wight have washed down stream.
- White Oak Lake became full and was dischsrging over the flood aprom at .
its maximum rate. At 5 PM the level of the water rose to within 1 ¢,
of the top of the dam, whils it was still rising at & rate of 1 ft. an
hour. Fortunately at this critical moment the rain subsided and aaved
® : ~ White Oak Dam. Continuous readings were wmade of the water activity firwa
- White Oak lLake dwring the night of the flood and throughout the next day.
The dilution factor was incrsased so many fold that the actual activity
of the water during thia period did not incroase above the normal back-
ground values., The sud activity down White Qsk Creek indicated a con-
siderable decrease the next day due to the flushing action of the flocd.
® : An aialysis of the mwddy water showed a large incremss in the barium
and strontium concentration in the water which might have besen sericus
had it remained st this level. After sboul a wsek the water had clsared
up and the rate of flow and water level wers back to normsl.

The stream bed is belng widened near the settling pond ard a 2 ft. dyke
PY built around east mnd south sides of the settling pond. This should

protect the ssttling pomd in the future. Consideration. is dbeing given
to the oconstruction of overflow outlets at the White Oak Dam {to prevent
washing cut} in case of another slightly greater flood.

. 9. ¥Water S\M@ya

The water activity has wvaried considerably during the month. The inlst
vater to the settling pond averaged a gozma activity of about 4 mr/ur
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end a beta activity of about 2 mr/hr. On occasions however these

values went as high as 30 mr/br and 10 mr/hr respectively. The outlet

®- wmter averaged about 1/10 the activity of the iniet wvater. The gammwm
activity of White Oak Lake water averaged about 0.01 mr/hr (maximm read-

reading .017 wr/hr, minimm reading was below background)

10. Mud Semples
® The mud activity Just abpove White Oak Lake dam has decreased from
1073 oo [gn ton’ 104 4 ofzn since the flood. The activity of the
md below the dam does not seem to have been changsd by the. flood.

1l. Work for the coning Month

o 1. Routine work will consist of the following.

a. surveys of all plant ereas
b. Msterological surveys
c. Water, mud and slgne surveys
d. Pocket and Badge meter service
e o. Noutran and finger meter service
£, Hand and shoe counting (alpha, beta and gamma)
€. laundry monitoring
h. Product surveys
1. Instrument calibration
J. Shift swrveys

. 2, Work will continue on product decontamination procedure
‘ for the laundry. | ’ .

3, New Health-Physics instruments that are developed by this
Section, the Instrument Shop end English’s Section will be
o tested. :




CLINTOR LABORATORIES

III. BIOLOGICAL SECTION OF RESEARCH DIVISION

Report by H, J. Curtis
Section Chief

‘1. Blological Effects of Pile Rsdiations: R. E. Zirkle, J. R. Raper,

A.

E. F. Riley, G. E. Stapleton

Effects of Single Doses of Slow eutrons on Mice (142-X11B)

The status of this series is as reported last momth (CH-2057,
p. 13) except that one mors animal which recsived 520 arbitrary
units on 9/13/Lk died within three weeks after irradiation. This

. reduces the thres-wooks survival after 520 units to 8 psr cent.

B.

C.

Effects 6f Smnll Periodic Doses of Fast Neutroms on Mice (1h2-X13B)

Exposures of the groups of animals listed in the last monthly
report (CH-2057, p. 15) have been continued. As of 10/27/uk, this
experiment stands as shoun in the accompanying table. Complete
nortality has occurred in all four groups vwhich were receiving

15 nfday. OF the eight groups which have been receiving 4.3 n/day,
s5ix have terminated in complets mortality, while in the other two
wortality is practically complete. Soms mortality is becoming
evident in certain groups which are receiving 1.15 nfday. This
wmeans that considerably smmller daily doses will have to be used
in order to attain a reaily chronic system of exposure to fast
neutrons. Such periodic doses will be initiated during the next
month.

R S

The general control mice sre cmitted from the tabulation of the pericd-

fc fast nsutron exposures and are dealt with in Section E wvhich
fo].lOVB. )

Dolayed Effects of Single Doses of Fast Neutrons on Mice (142-X15E)

Eight additional sublots of about twenty-five mice each have been
exposed, The status of the experiment ms of 10/28/44 is as fol-

loves. Mortality is indicated by & fractional notation; for example,

18/26 means that 18 mice of an original group of 26 have died.
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TABLE II
Serisl Numbers {SD) rtailt
° Dose(n) Sex Strain Dste irrad. Exposed Control Expoaed . Control
90 r CFy 10/6/54 54604-T19  5h642-67 18/26 3/25
90 F n 10/6 /54 54668-9%  546L2-67 16 /24 3 /25
90 by " 10/6/4k 54798-823  5482h.49 16/26 0/26
90 M » 10/3 54564.89  54434.59 6/26 224
90 ] n 1{}/3 4 54550-615 SLi3k-59 9/26 o/2k
® 78 F . 9 ﬁ 53788-813 53762-87  1/25 1/25
8 F BH 9/7 fuk 53915-38  53892.91k  ©/2h o/23
78 F " 9/1/84 53963.86  53892-91%  0/2h 0/23
78 r cry,  9/12/uk 54153-78  5L179-20h  7/26 0/26
8 r " 9/12/L4 54025.29  54179-20k . 1/25 0/26
78 M " 9[; " 53814.30  5%866-91  2/26 1/06
o 78 M " 9 /;» 53840.65  53866.91  5/26 1/26
78 ¥ " 9 th 5405376  S5kOTT-100  6/23 1/2h
60 M " 10/9/44 Sh7h6-7L  ShT72-97 1/26 0/25
60 M " 1?/9 4y sh721-45  54T72-97 8/2s 0/26 -
30 F " 8/5 /uh 5535477 = 53378-301  0/23 1/23
° 30 M " 8/5/uk 53402-41  53402-21 L/19 0/18
Of the 128 mics exposed to 90 n, 65 died within three weeks
Thus the three-vesks survival ies 49 per csat. In earliexr ex-
yeriments, in which the source of fest nsutrons was the pile rather
. than the fission carriage, the dose for 50 per cont thre;-weeks
° gurvival was found to be 83 n. The agreemsnt is satisfactory.
. D. Effects of Small Periodic Doses of Hard Gamas Rays oo Mice (142-I12B)
By use of the activated wanganese source (CH-2957, p. 1) two groups
" of twenty-five CF; wmice have been started on- exposures to hard gamem
® rays; their status as of 10/27/hk being as follows:
TABLE III
—Serial Numbers Irrad. Total dose to
_ rfday Sex  Exposed = Conmtrol Bsgun 10/27 /b
o ». 8.6 F su486-511  5Lh60-85  9/27/Lh 181 r
8.6 F 5h512-37  58460-85 9/21 fsk 181 r
The selection of 8.5 r as a suitable daily dose wes errived at as
follows: One of the objects of the periodic gmmme ray exposures
is to determine whather or not the relative effectiveness of fast
® neutrons and gnmma rays is identical for both mcute and chromic
sffects. For scute killing of CFy mice (three-weeks survivel},
7.5 r of gemssa rays have been found to be equivalent to 1 n of
Tast neutrons. A large series of fast neutron exyposures are
already under wey at the level of 1.15 nfday. If the relative
- effectivensss of noutrons and gasmas is identical for both acute
) end chronic effects, then a gamma ray dose level of 7.5 x 1,15 or 8.6 r/day

should yleld chronic results identical to thoss of 1.15 nfday. If
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identical chronic results are not cbtained, then it will be easy
to determine vhether the chronic effectiveness ratio is larger or
smaller then 7.5 r to 1 n, although its preciss numerical valus may
be undeterainable with the limited number of dose levels which it
is practicable to run. .

E. General Control Mics,

As has been indicated in earlier reports, it has been the practice

in all experiments in which dslayed results are anticipsted, to use
two types of controly: (a) specific controls which consist of groups
of anlmals obtained in the seme shipment =s the irradizted animmls

and vhich are subjected to sll hsuling and menipulations umdergonse

by the irradiated animals with the exception of the exposurs iteelf;
(b) general controls which consist of groups of animals set eside from
time to time and which are never removed from the animsl house. The
general controls serve for ail experimuts done wi‘hh animls recaived
at or about the sams time.

Observations on spscific controls are raported with those on ths
irrsdiated snimals {cf. Sectioms B, C and D above}. The general
controla, which have been given the dode designation XO-, are

listed 1n the following table. Also ineluded in the tebls are

the specific controls which have been used In sexperiments involiving
only one irradiation and which have thersfore besn out of the animni
house only once. These particulsyr specific controls obviously con-
stitute s very good set of secondary general controls.

On the basie of all the mice tabulated, the mortality-rate of un-
expoasd CFl mice kept in the animal house is 1.5 per cent per month,
No correspording figurs for the Ear Harbor ABC strain can be given,
since the data are too scanty .

TABLE IV

General Controls and Controls Taken out of
Anizmnl Farm Onily (Once - Strain CFy

Orig. Mortality Date
Sexrial Bumbsra Sex Numbsr Acc. Sac, Other Begun Remarks
I0 52757-7T2 F 26 o 1 o 6/27/hh
X0 52877-902 ™ 26 - - -  7/1/5% Discontinued:
’ sexen wmixad
X0 53028-52 M 25 - 1 2 7/4/uk
X0 53543067 ¥ 26 0O 1 2 8/9/h4
X0 53%01-52 ¥ 23 o o 0 9/7/%k
X0 54330-55 M 26 - - -  9/17/sk Discontinued:
wors infested
X0 54356-81 ¥ 26 0o 0 o 9/19/kk
X0-54538-63 F 26 O 0 0 9/x/u
X0 54616-41 ¥ 26 o 0 0 10/2/4%
F 5 o 0 3 10/6/uk

Ip 54642-67
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TARLE IV {Cont’d)

orig. Mortality  Date
Serial Numbers Ssx Number Acc. Sac. Other Begun Reomarks
® XD 5h824-49 F 26 6 o o 10/6fuk
XD 5430529 M. 25 0o o 0 9/o2/hs
. XD Skh3zli.59 M 2h o 0 2 10/3
XD 55762-87 F 25 6 o 1 9/5/k
ID 54179-204 F %6 0 o 0o 912
® ID 53866-91 M 23 o o 1 9/5/hk
ID 54077-100 M 2% 0 0 1 9f1/us
XD S47T2-97 M 26 o o 0 10 %Ihk
ID 53378-501 F 24 0o 1 1 8/5/uh
XD 53402.21 M 19 o 1 0 8f5/uh
XE 532060.53220a F 24 1 1 0 7/31/uk
Py XB 53330-53 ¥ ok 0 1 o 8/
XB 53442.65 b J oh 6 1 0 8ft/u
IX 53736-61 r 24 0o o0 1 8/31/hk
XX 53516-41 o o 1 1 8/16/&&
X8 54009-30 r 22 o o 1  9/8/ks ’
XB 5kosh-TT ¥ o4 o 0 1 9/13/uk
g Strain ABC (Bar Esrbor)
X0 53939-62 F ol 0o 0 o 9f1/m
XD 53892-91h F 23 0 o 09 9fr/uk
o 2. Blological Effects of External Beta Rays (2&6-173) J. R, Reper, R. B. Zirkle

. ‘ J. E. Wirth, X, K, Barnss

A. Acute Exposm to Restricted Ares in Rabbita

® Observations have been continued during the month om the rabbits
exposed to & single dose of Beta rays to a restricied area of the
back during the period 8/30/hk to 9/9/ih. Doses renged from 5,000 -
to 30,000 r measursd in air at a level corresponding to the surface
of the skin, Sufficient time has now elapsed for the general course
‘ of the weacticmto be evident. Unmistekable damage to the skin has
® : boen observed in all dose lavel groups, and follows the same develop-
: mental pattern at the widely diffarent doses employed. Furthermore
the relative intensity of the reaction was much lees than might be -
expected at the different dose levels. The post-irradiastion time
at which the various stages becoms evident, hovever, varied signi-
' ficantly at different doses, the interval bo:!ng longer at lover
P dose lavels.

The genoral pattern of the reaction up to 50 days following irradistion
is ns follows:

e. Epilstion; Occurred in all treated animals but wes incomplote in
¢ so far as coarmse halr was concornsd at lower doses.

tion of Supszrfigial from Under _Tissues: The
second effect which was odeerved and which wvas very characteristic
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3. Metabolisa of Short Lived Fission Products (2hi-X1B) H, lanz, J. Teresi

The folloving experiments are Iln progreas, none of which are ready for
reporting at present. :

a. Mstaboliem experiments on rats run at low gas activity end
carried over a period of 128 days.

b. A oheck on the lethal dose of this ges for rats,

c. Radioauto-gmghio» studies on rats in an attempt to discover
the route of exit of insoluble compounds from the lungs.

4. Metsbolism of Fission Products (246-X2B): W. E. Cohn, E. R. Tompkins, -
_ G. W. Parker, J. X. Khym, S. Weiss,
J. Tereni

Another large scale fission product separation,.such as that reportsd
lagt month, is in progress, but results are not yet ready to report.
Nost of the effort of the group has been confined to developmental work
on sdsocrption columms.

The adsorption colusn has been found to lend itself admirably to remote
control methods, and investigations on the design of this equipment have
have shown that it should be possible to operate on a routine basis for
the production of fission products on the mmdred-cwrie scale. An
example of the simplicity of operation was shown by the Pfact that the
colums which bave been developed in the cells of ths "hot"™ lab., were
turned over to uembers of the Chemistry Division who then used them very
sucessfully by following"cook-book" lirections.

Investigations with ammonium salts of citric =cid indicate that they
Bny be used, perhaps more effectively than the tartrate salts discussed
last month. The order of remowval of the fissicn species as one in-
creases the pH (by addition of NH,OH to citric acid) remsins the same;
Y, Ce, Sr, Ba, Betwsen the maximum rates of Y and Ce ocour those of
such rare earths as Pr and Eu, and the tracer runs indicate that these
may be more easily separable by adsorption methods than any other wmy.
Even in the run reported last month ({D-9), at which time these facts wers
not known, a2 fraction rich in such rare earth species was separated be-
tween the Y and Ce cuts. These are deing worked upon by the Chemistry
Division as well as by ourselves in order to discover their identities.

A number of tracer experimsnts have been undertaken to determine the
saturation point of the coluen for UNH. Thia is izportant, since it
vill determine the feawibility of using columms for the separation of
fission products directly from dissolved siugs without the necessity

of the troublesome and harardous ether extractor. The experimsnts
indicate that to remcve the uranium from 2 solution of 100 slugs would
take a column anly L fest in dilameter and ¥ feet long. +This therefofe
appsars to be a very practical solution of the eother extraction yroblem
for the separation of fission products.




B. Total Body Exposurs to Beta Rays,

0 ~ On 10/13/hk phosphorus-impregnated phencl-aldehyde plastic vas
. removed from the pile after activation for 18.85 megawatt days.
‘ Following & weeks cooling, ten mouse exposure chaxbers, three
¢ rat exposurs chambers, and a single rabdbit chamber were sssembled
and beta ray intensity vas msasured at the center of each chamber.
The measuremsnts at the center of the mouse chasbers averaged
o 6550 rfir; for rat chambers, 5450 r/hr; and for the singls rebbit
- chamder, 4750 r/hr. These measurements wers made with a small
cylindrical ionization chamber and a Beckman amplifier. The
calibdbration of thism instrument was based on oxtrapolation chamber
measurements of P52 thick samples. v

® Xxposure of amice was begun on 10/20/hk and of rats and rabbits on

\ 10/23/kk, The following exposures have been scheduled and will be
completed on Novewber 7. The dose given here is that administered
to any point on the animml] surface and 1a.one-half the dose as
measured by the ionization chamber st the center of the exposure
unit,

® , Mice
Dose {r) o o _ Rats BRabbits
15,000 10 20 6 3
: 10,000 10 20 6 3
7,500 10 20 6 3
o 5,000 i 26 9 b
. 4,000 20 30 9 4
. 51000 20 30 9 4
2,500 ke 26 9 1
1,500 20 30 9 R
; Specific controlswe 25 25 9 8
® General Comtrol 25 25 - -

*This figure includes in each exposure group 24 animals for
histological study. In each group two exposed animals and
one control animal are to be saorificed at the following

, intervals after irradiation: O howrs, 3 howrs, 8 hours, 1 day,

o | 3 days, 6 days, 10 days, 15 days, 3 weeks, I weeks, 7 wesks,

and 12 veeks, '

#% Specific control animals will be confined within inactive

phospharus-plastic boxes for a time egqual to the exposure to
the 15,000 r dose.

o C. Chronic Bxposure of Mice to Beta Rayw

- Preliminary tests have been made on a mouse o ure chamber using

o 8 Beta ray emitting fission product, 57 day Yggfsas the source.

Twenty-one millicures was eugally divided between six panels which

formed the sides of the chamber, giving a beta ray intensity of

L L70r/hr mgasured at the center of the chamber. Either 57 day Y or
55 day s depending on availability, will be used to mmke the
chambers for the chronic exposures. Dose incrsmsnts will be decided
vhen survival data on the current acute series are available. Fabri.
cation of sources and the initiation of exposures are planned for
the coming month.
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of the response to higher doses was the coaplete separation
of the superficial layers of skin. This eoparation can

only be detected at first by a characteristic wrinkling of
the skin under very slight pressure. During the week to

ten days following its first appearance, the free layers
become hard and form permanent folds or wrinkles with long
transverse cracks between the folds. This response was seen
in tvo of eix animals recelving 10,000 r, and in all animals
receiving 15,000 » and above, vhereas no case was seen at
doses lower then 10,000 r. The average time at which the
separation of the cuter lsyer was evident at each of the dif-
ferent doses was: 30,000 r, 23 days; 20,000 r, 28 days;
15,000 r, 31 days; and 10,000 r, 28 days {in 2 of 6 animals).

Desquamation: Loss of the outer layers of ekin frem the
central portion of the irradisted area occurred in all dosage
groups, In the early sitages of thia reaction the ocuter layer
of skin could be detached, carrying with it the short downy
hair and exposing a dry pink surface beneath. Usually in
removing this loomely-zadhering outer layer the long hairs were
also removed, but in some cases near the adge of the treated
area or extending inward toward the center of the area in
lover doses, the long hair remsined sttached in the deeper
tissuss. Only in a few isolated cases (and cccwrring wuch
later than the spilation described above} have aress bsen sesn
from which the hair could be removed without alsc removing
the outer layers of skin. The average post-irradiation time
for the onset of dry desquamation et the diffsrent doses is
as follows: 30,000 r, 28 days; 20,000 r, 28 days; 15,000 r,
29 days; 10,000 r, kO days, 7,500 r, &b days; and 5,000 r,

1 days.

Wet desquamation became evident in many cases one to two weeks
Tollowing the onset of dry desquamation. ILoss of the outer
layor of akin revealed a wet, red smrfacs which bled easily.
All bair was removed vith the superficial layer of skin in

such cases. A turbid, viscid fluld was fregquently found in
considerable quantity at this stage, subsequently forming a
tough crust over the surface following the sloughing off or
removal of the free layer. The area of wet desquamation was
usually confined to the center of the irrmdisted area and shaded
into a peripheral region of dry desquamation. Wet desquamstion
occurred in somewhat higher percentage of cases and about a week
earijer at high doses than at low doses.

Healing: fThe skin of the healed surface followhg dry or wet

desquamation appears thin, dry and papery.

Growth of New Halr: Around the periphery of the irradiated srea

and In a Tew cases in the center where descguamntion occurred
early, new hair has grown. This hair is prsdcminstely grey and
characteristically long and corase; the fins down hair is lacking.
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It therefore appears that the column offers the simplest practical
method for the routine separation of largs quantities of fission
yroducts. '

5. Blological Menitoring (L42-I3B)

A. Rabdbits - Elizaboth Anderson

Nine of the monitoring rabbits have been dred snd have produced
noraml litters. :

B. Fish - J. P, Teresi, J. X. Khym, G. W. Parker, G. Salley

Fish have been caught from time to time from &/27/uk to 10/7/uk

and their tiscues analyred for activity. Table V gives a sumemary
of the data. It will be noted that the fish caught on 5/3/uk had

a moderate quantity of actliviiy in the organs, and that thereafter
the activity progressively decreased. It would bs unwiss to plmce
too much faith in this one fish, but wa believe that it is probably
aot far from corrsct for several reasons - a) the conirols were
analyzed at the same time and found to be background; b) subsequent
f£ish have not varisd markedly from fish to fish, so it would dbe diffi-
cult to ascribe it to biological wariation; c) the distribution of
activity in the various organs ia about the same as in subsequent
fish,

It is interesting th correlate this activity with the activity on
the mud of the lake, Active solutions from the waste tanks were
fed Into the cresk starting about 3/6/4k% end continusd to about

m?t/hh at which time the activity on the mud of the lake had reached
values of about 10’5':/:41 c/g (Bamilion) and dwmping ves discontinued.
The firat fish ves caught Jjust after this. About 5 weeks after this
(6/9/44) two £ish were caught and the activity was down by about a
factor of 100. On 7/4f4h snother mud analysis was made (Eisenacheit)
and 1t wvas found that the activity bad decreased by 2 factor of 100
to 1000. On 7/3/%% ite new seitling basin was finished and flow of
active solutions was scarteé agai: acwn the.creek 7/6/hk, The
activity of the mud started rising again (CH-2023} but fell off Juring

tember to about 3 x 10~24e ¢fg (Morgen) and fish were caught on
9/8/44 and their activity ¥es down by about a power of ten from the
previous catch. Thus, whereas neither the mud or fizh analyses are
complete, they do seem to follow each other remerkably closely.

The highest spscific activity which was found was in the heart of
the firat fish., No attompt has been made to dotsrmine the elements

+  rosponsible for thls sctivity., However, if ome assumse and average
anergy of 0.5 MEV for the particles, then the organ was receiving
radiation at the rate of 2.4 r/day when it was caught. All other
organs in fish caught subsequently ars several powsra of tem below
this.

One wonld therefore conciuvde that for the welfare of the fish in the ‘
lake it wvas well that the new settling basin was buiit.



TABLE V

®. - Activity in c¢/grem of tissus, measured by
- a thin mica-window counter, of various organs
. from fish caught in White Oak Lake st the times
< indicated. Figures indicate aversges of ell fish

in the group. All organs vere not analyzed in all
figh,
o
1 catfish
1 eatfish 1 perch 9 catfish - 2 perch-controls
Tisaue 5/3/uk 6/9/hk 10/28 /14 /28 /uk
® Mugole 1.6x1072 .- 2.1x10"5 Background
G.I. tract 1,4 x 102 1.7:10-:: 2,0x10~3 "
Kidney 6.0 x 1002  },71x10" " 2,0x1072 "
Heart 7.8 x 102 46.0x107 18.0x10"2 "
Liver 1.0 x 102 4,1x10" 3,0x10"0 "
Bone - - 16.0x10°2 -
® Skin - = }.8x10"5 -
Circass 2B x10 1hx10™" - "
< 6. Work for the Coming Month
® The obasrvations and sxposures to oxternal radiations will bhe oxpanied
x as now rouss quartsrs bocome available.
The developmental work on admorption solusmms will continue and it is
hoped that 2 hot separation oczn bs tried using columns exclusively.
[
o
@
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CLIETON LABORATORIKS

HEALTH DIVISION
®. and
BIOLOGICAL SECTTON OF RESEHRCH DIVISION

® - I, ledieal Section

A scum consisting of algae and radjoactive deposits is creating
a problem in connection with waste disposal in the new settling

pond.
® ' Satisfactory alpha hand counters are still a problem.

II. Physies Section

About 15% of the high pocket meter readings cen be identifted with
radiation exposure. Rough handling and loose eaps probably account
¢ for most of the high readings,

Ring meter tests have shown tﬁem to be ussful,

The English~¥ast = hand counter {the only one to date to be at all
satisfactary) 18 neetins a need in the product laboratories.,

An alarm system has been installed in the hot lab to warn of high
radiation levels in various parts of the bullding (lmown as Octopus
- ’ alarn systen)

Comparative lists of Sneezy and the Clinton Precipitron showed (1) that
® the precipitron indicated greater concentration of product in air than
: - Speezy (2) that using air already passed through Sneezy it still indi-
cated a higher concentration.

Atnospheric radiation was found to be diroctly correlated with the
activity of thoe pile. At %ie points ofmeasurement the activity was
o : found to be groater dwring the day than at night.

Radicuctive scum formed by algas is collseting on the surface of the
settling pond and is found in variocus parts of Uhite Oak Oresek system.

Mud samples indicate a progressive increass in ths activity ‘of the drainage

® systen at varying points during the past two ronths.
. - IIT. Biology Section of Research Division
. Ilice have been exposed to graded doses of slow neutrons and rrelininary
. results indicate that the median lethal dose is of the order of anm 8 hour
® ezposure o a slow neutron flux of 6 x 108n/cm®/sec. The fast neutron

chronic series are continuing and several new ones have besn started
during the month. :




The work on the separation of fission products by means of adscrption
®. colurms has progressed to the point where it is possible to soparate
Zr = Cb, Y, Ce, Sr and Ba and perhaps Ru, Te and I from a fission mixture.
It now looks possible to eliminate ontirely the nocessity of “"hot"
chenistry in fission product preparations, with its attendant exposure
hazard, and rely entirely on sdsoarption columns,

L4 During the month the chemistry division has completed the all-glass remote
controlled dissolver, and we have caapleted the final tests on both stages
of tho remoto cantrolled eiher-extraction apparatus. It should now be
poasible to turn ows relatively large quantities of very pure "super-juice”.

It has been found timt following an exposure to air-born fission products

o for periode up to 31 days about 26‘5 of the original material is fixed in
the bones, but the sped.ﬁc activity is still higher in the lungs than in
the banes,
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CLINTON LABORATORILS

I. MEDICAL SECTION OF HEALTH DIVISION

1, lledical Activities

2,

Medical Activities have remained on the same plane, except for a
slicht increase in the number of pre-émployment physical exaninations
and transfer examinations.

{a) Dispensary service continued on & 24 hour basis.

(b) Accidents: :mjor ~ 1 nonetabulatable major injury

Sub-majar ~ 3 sub~major injuries; two fractures
and one eye injury.

Haematology

Se

Nothing out of the ordinary has occurred. The total number of people

‘with stippled cclls has now risen to about 123, It was noteéd by the

medical teclnmicians that the incidende of stippled cells is alnmost
propoertional to the amount of time spent looking at the srears.

Special Hazards

The radiation leakege found around the experimental holes of the pile
was found to be due to defects in the concrete. This has besn cured
alnoet entirely by m-drilling, and pouring in new groute.

The 204 Building has been completed and satistactory runs are being
made without hazardous ineidents.

The now settling pond has been completed. A new difficully has arisen
in this. Scum appears on the surface of the pond which is highly active.
Tis scum has been found to cmtaine large amount of blue-green algas,
moderate amount of gresn algae and small anounts of other mixed types of
algae, The algae seems to grow on the bottar of the pond where they be-
ecome covered with s radicactive sedimont. Ilater masses break off and
because of entrapped gases rise to the surface., This has been a8 ratier
bad faature because the wind causes the material to collect in localized

arcas of the pond. An attempt has been made to control the algae with copper

sulphate but as yet it has not been too successful., It has been found that
4f the material is broken up into small particles it will sink agein due

to liberation of the entrapped gas. The breaking up bas been accomplished
by spraying with a firo hose and occurs spontaneously during a rain storm,
Scme of this materiel has escaped from the pond into the White Osk Croek
where it azain tends to collect in various arcas, This collection of scum
is juite radiocactive and further study of the provlem 1s under way.




4, Instrumonts

S.

Sufficient Plutos are now available so that the various areaS can be
adequately swrveyed. There has been & crying need for a suitable
form of alpha hand counter. Two instruments constructod according

to English' modification have been put into use and found sufficiently
satisfactory to warrant making 2 or 3 nore for the laboratory while
awaiting a better development. '

Persounel

Dr. Cantril was convalescing sil month. Dr. Farnsy started a six month
leave of absence in the middle of the momth, No replacements have been
found.

6. York for the Coming Honth

1». Physical examinations: preaempluyment,‘ interval, trapnsfer and
tormination.

5. Accident care and gensral Dispensary service.
3, laboratory studies. Blood and urine studies at stated intervals.

4. Continued observation of radiation hgzards and methods of protection
at Clinton lLaboratories.

5. Supervision of iledical examinations and special surveys at sube
* eontract plants.

6. Study of radiation hazards.

7. Study of Clinical and Laborator; data.




CLINTCON LABORATORIES

IY. PHYSICS SxCTIOH OF IIBALIN DIVISIOXN

Repart by K. Z, Morgan

1. Pocket lieters (J.E.Bradley)

Section Chief

In July therc wers 43,524 pocket meter readings with 3.60% single off-
seale readings and 0.18% double offe-scale readings.
statistically probable double off-scale readings was 0,19%. This woauld
seem to indicate that most of the double events of off-grcale meters were
due to random discharges rather than to cases of radiation exposure ex-

ceeding 200 mr/day.
July worc a8 follows:

The npumber of

Some of the .eter readings in various areas for

'POCKET METER READI.GS POR JULY BADGE E'ER
] READINGS
'  Singles | Doubles {Statistically] Total
Total of of Probable Doubles
Readings | 200 mr. | 200 mr. | Doubles of 100 mr. 100 mx/wk.
Ares of 200 rr. lor nore/day || 7/1 - 7/23/44
Chenistry
Labs. 8662 303 2 10 58 | 20
‘ 3.5% 0.14% 0.12% 5%
Pile and | . h _
Physics Lab. 4280 134 1 _ 4 22 7
‘ ’ : ) 3.]% 0026% . 091%- ,'51‘;5
Extraction -
Area 8348 270 il 8 47 . 4
: T 3.2% 0,13 0.10% 296%
laintenance | 6137 | 350 | 24 13 1s 5
' 3.8% | 0.26% | 0,14% 1.26%

b]

The pocket meter Form A<504 is sent out each day to the Supervisers of all
perscns who receive 100 mr/day Teading on both pocket meters, The reading

sent out is the lower of the double reading.

These blanks are filled out by

the Superviscor who in turn gives information that might account for the read-

tng of 100 mr/day.

July 15 - :‘august 15 gives the followins results,

Reports not returned
Reports of meter dropped
Reports of meter cap off
Exposure unlikely but en-
gaged in very rough work 108

24
33
11

An examination of these returned blanks for the pericd




Report exposure unlikely

and no explanation : il3
Exposure likely but not
definite 29
- Expostre elnost certain CR3
241

This information emphasizes again the importance of handling the neters
carefully. A new type of dismountadle rack for dispensing the neters
has been installed in the clock alleys. It is believed that this may
reduce the dropping of meters in the clock alleys. Also a rotating
squirrel cage has been installed in the mster room and all high neters
horeafter will be testeé in it for Several hours to see that they are ,
net too easily discharged due to light shoek. All meters that give high
readings for any cause are put through s number of routine tests, The
neters that are not in good order are given an overhauling by two girls
who are giving full time to meter repair at present. ’

An increasing number of meter failures is due to the meter caps dropping

off in the pocket, Thess caps have to be made of pure, gsof't aluminum and

at best it is difficult to maks a thread of this material which will stand
upwith repeated use, However » the caps are poorly designed in that only
two threads engage when the cap is gerewed on tightly. These caps are beinz
refinished by the shop at the rate of 20 per day, Tests made on these meters
indieate that neo change in elsctriecal capacity is introiucted by tho new cap
design, '

Badge Meters (J.F.Bradley)

The badge meters continue %o give convincing evidence of radiation exposure.
There were 36 persons betwaen July 1lst and July 23rd with badge meter read-
ings above 100 mr/wk. The highest badge meter reading during this pericd
was 290 me/wx. Thus no ome has had a serious over-exposure based on the
weekly total of .6 »r. ALY badge meters and pocket nmeters are tested with a
Rl tube regularly for contamination, ' '

A new ealibration rack was put in use August 2nd. It consists of a section
of a ¢ylinder 25 @ in redius end 10 cm wide. It is made of aluminun and
has a source holder at the center of the cirele. The axis of this section
is harizontal., It ig an improvement over the old type holder in that it ig
easier to use and the films cannot hove oup of elisnment as they did fre~

quently with the ola arrangenent.

The type of £ilm formerly Packaged as No. 552 i no longer awailable and
has been r eplaced by packags No. §52~1. The average relative density of
these unexposed film ig as foliows:

Type S Av. Density
552 = Ssnsitive £1ilm «201
552 = Insensitive £ilm o821
0%52«1 « Sensitive Film o4l

552«1 - Insensitive f{lmn +360




.9 -

An Bastman 30 micrancA particle emulsion £ilm is being worn by the
personnel in the 105 Bldg. It is inserted in ths badge meter behind the
two regular filme. These £1lms will be cobserved with a microscope and

®- the alpha tracks counted at the end of sach two week period to determine
the neutron exposure of those persons who work in the pile area.

. 3. Ring Heters (J. W. Healy)

Experiments are continuing with the use of £ilms in rings. The films used

® in these rings this month were packaged here. They were cut fram the 552-1
f1lms in the form of small dises, These £ilms were wrapped in black paper
one mil aluminum foil and dipped in paraffin., This is an improvement over
ths former films in that these are both light tight and water proof.

. An operation 1hthe preperation of a barium sample typifies the usefulness
® of £1ilm rings., The two men doing this work stayed behind shields as much
as possible but the hands received considerablse soft radiation., The results

were a8 follows:

| Pocket leter Film Ring
@ Operator 1 15 m 170 o
Operator 2 25 mr 650 m

The rings are rather bulky and tend to cut the. rubber glovesa. Some of these
paraffin coated films are being warn loosely in the gloves or taped to
Tingers. The rosulis are encouraging.

‘ E
‘ 4. HEand Counting (Thelma Redmon)
The Parker 4~fold hand counter ccntinues to prove its worth in 706C, In
this Building there were 316 hand counts during the month prior to its ine
° stallation and 551 during the month since { a 75% increase).

Two<A hand counters of the English«East design have deen put into use. The
head of this instrument consists of seven small cylindrical chambors con-

nseted in parallel. These chambers feed into an amplifier and a scaling
eircuit. The hand to be testsd is placed over ths ends of these cylindrical

V charbers (hand perpendicular to the exes of cylinders). The average geametry
® for hand contamination is probably of the arder of 10%., This instrument is the

first one to be at all satisfactory. It is the only design swailable at
present which has a high sensitivity and is practically nonemicrophonie,

5. Docontamination Iawndry (Virginia Roerk - lary Oxendine)

® The beta and gamma counting of clothes cm the incoming and outgoing laundry
continues on a routine basis. For the past two weeks each outgoing garment
- has been checked with the Pluto for oA contamination., Seven ccveralls have
been found with cAcounting rates above 1000 ¢/m, The following table sives
some idea of the magnitude and efficiency of the laundry beta and gamme
comting system., A garment is rewashed until its counting rate is less than
e 500 ¢/m or until it is more profitabie to destroy it.




® LAUNDRY DECGHTAMINATION cr/ém {mms
: COVERALLS RUBBERS & GLOVES REVAS
No. with No. with ‘Mo, with
B > 500 ¢/m "~ >500¢/m 1 >500 o/n
Number after Number {  after Number | after
Date Washed | Tashing | Washed | Washing | Washed Washing
°. B : -
7/15/44 676 32 248 222 - -
[7/22/a¢ | 1048 18 177 5 75 54
m/2o/sa | 1108 | 3 857 s | o 76
® ; | |
18/5/44 923 19 12 3 135 124
B/12/24 | 950 32 566 59 77 65
8/19/44. | 1319 31 376 48 56 15
[
l8/26/24 | 1210 - 66 324 28 72 15

6. Calibration (E.M.Johnscn)

o All the Health-Physics swrvey instruments and integrons were calibrated on
a routine baeis during this month. These instruments consisted of 23
Lauritsens, 14 Plutos, 2 Paint Pail meters,10 Victareen survey meters, 4
Victoreen probe meters, 25 Victareen intezrons (omly 15 of which are in

- working order) and 2 Landaverk survey meters, In addition a nurber of I
survey meters, poclet meters and f£ilms were calibrated.

7. Instrument (Wo H,Ray)

An "Octopus” alarm systen has bsen located in the hot lab {706C). This fine
strument consists of five thin-walled G tubes feeding through long cables
to a counting rate integrating meter. The first amplifying stage of each of
o the five counters is comnected direetly to i{ts respective counter. Iz this
way the feedins cables are not aritiecal to capacity and may be any conveniont
isngths An alarm system i8 connectsd to the circuit output and can be set to
give a warning at any rate up to about 40,000 ¢/m. A selector switch can be
used to conneet all five counters in parallel as a generel warning system or
:  to conneet any single counter at a time to determine the radiatiom lovel at
] ' - & particular location. DBrass shields are provided for the counters so the
-+ /3 activity can be shielded out if desired. .

Same cm!éon tests have been made'of: Vs.-e'c‘teral s menta inan
ere Survey instruments in use
here. The following table lists same of this datas Y
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8. Comparative Tost of Smeezy and Drecipitrams (T. i, 1loss)

=12

. Decause of tho desirability of determining tho best instrument available
far product counting and begcause some persons have ruled out the preci-

' pitrons as unsuitable from the start, it was considered wise to make a
Sneezy and a precipitron wers run simultancously for 30

few testa,:

' minute periods in the East hood of Rocm 59, Bldg. 706A, with the results
as indicated delav,

3 i Time Between
| , { Collsctar | Flow - | Counts per AYcuries
_'collector And count cu.ft.[min Liinute . Per ce.
};aczmtroa 116 h.40min 11.5 182 2,66 x 10”11
Sneezy o :
Filter #2 116h.45nin, 3,54 21 1,06 x 1071
Precipitren 20 h.30min.| 11.5 68 9,95 x 10-12
;Sneezy : . ' 1
Filter ;;1 20 hy30min. 3,34 51 2.57 x 10
rSneesy _ . -i2
Filter #5 20 b,30min, 3.34 4 2,02 x 10
fl’reclpitron 41h,3001n 1.5 72 1,05 x 10~11
eezy
flter #2 41h.Z0min. 5,34 10 5,04 x 10-12

In the pext test the head of Sneezy was placed in front of and in series with

a precipitron.

ser.tes arrangenent was dperated at variocus rates of flow.
a single precipitron was run as a separate checko

mant aro as follous:

A Vgttman £1lter #50 was used for all of these tests,
At the aame bime
The results of this experi-

This

H
&
1

i

1ow Tine “Pino
cu.ft between Count { between Count Acuries of ome
min. { Collector (collection por | collection | per all activity| “product
and_count min | and count, | min. |per cc.air |per co.air
‘s.o Procipitror | 100 iin, 251 | 56 h 5 min 2.2 x 10712 )
3.0 Filter #50 | 170 27 | 56 h 10 min 5.6 x 10~18 2,8 x 10~
30 Precipitron | - : 9 .11
after £11tor 185 34 | 56 h 15 min 1.2 x 10712 1.0 x 107
ir . :
2.5 Precipitron { 190 58 | 55 h 25 min 6.1 x 10712 |8.2 10~
2.5 Filter #60 | 175 . 16 | 55 b 40 min 6.7 = 10~13 5.2 x 10712
2.5 Precipitron ‘ : | 11!
after filter 180 © 27 | 55 h 45 min 1.3 x 10712 11,4 x 1071
#50 :




@)Bw
Table cont'd
Flow Time Time Sount
cu.ft between Count between per uries of ens
per min.| Colleoctor jcolletion per collection |nin. {all activity | producs
= and count nin. | and cowmt per ec, air | per cc.air
250 Precipitron | 155 43 | 55 b 10 min| 4 |3.4 x 20712 3.8 x 107
2,0 Filter#50 170 12 55 h 15 minl 2 |1.7 x 10712 | 2,3 x 1071
2,0 Precipitron | .
after filter| 165 25 55 h 80 min] 2 {1.7 x 1012 | 1.8 x 10-H
. ig 5“ ) .
1.5 " Precipitron S5 b 40 min| 4 |4.5 x 107
1.5 Filter #50 55 h 45 minl O |O
1.5 Precipitron .12
after filter 55 h 50 min] 1 {1.12x 10
#50 :
1.0 Precipitron 53 h 10 min] 6 [1.0x 10~i%
1.0 Filter #50 531 15 min| O |O
1.0 Precipitron
after filter 53 h 20 minl O |0
) #80 . . _
0.5 Precipitron 52 h 35 min] 3 |1.0 x 10°-
0.5 Filter #50 52 h 40 nin ¢ |1.3x 10711
0.5 Precipitron 4
: after filtexr 52 h 45 nin O |0
#50

These preliminary experiments indicate that the procipitrons used have

greater collection effieiency than Sneezy.. If Sneezy was 100% efficient, . '
the preeipitron behind it would not collect anything,
wishes to count the product activity it is necessary to carrect for the

10,6 hour thoron decay products by taking two readings or by waiting several
days to count the sample. )

The 26.8 min, radon decay prod
negligihle after a few hours.

9, Product lieasurements ( 7. ¥. Bloss and J. U, liorris)

In - any case, if ope

ucts are usuvally

T™e determination of product in the air by ils mctivity in certain areas of
the plant has been considered of paramount impartance since the tolerance

level was set at 5 x 1030
mon are devoting full time to these measurements.

g/ce (Parker, CH~143% {A2278}). At present four

During the past month the following places wers fouixd by precipitron measure-
ments to be above tolerance:




®
o

ml‘i L2

Bldg. 7084 - Rooi 54 - East Hood 1.59 x 1078 c.on/ce
) ' Outside East 4
- liood next day l42 x 10‘19“@1/&
Vest Hood 6,99 = 10%gn/ce
Outside West Hood 1.61 x 10~104an/cc
North Hood | 7.27 x 1020 . em/co
Semi-works - Cell #4 | 4,55 x 10"84gn/ce
Outside Cell #4 9,55 x 10~1l.gn/cc
Cell #3 1.09 % 10~% ~mn/ce
‘ Outside Cell #3 8,39 x 10~1lign/ce
Room 15 - South Hood 1,49 x'1079
_ Cutside South 11 '
Ilood next day 7.68 x 107 swgn/ec
Bldg. 105 - Room 201  Southwest Hood 1.3 x 109 ogu/cc with fan off

10,

1.39 x 10-L.on/ce with fan on

The activity varied considerably from time to time in the above locations,

liost measurements in product working areas indicated an activity of about
10"11/«@:/ ¢e. ThecoA count dus to radon and thoron rroduets was subtracted from
the total count in all measurements. The correction was accomplished by taking
ancy count a few hours after colleetion (after the radon products are negligible)
and repeating thoo{ count the next day. The contribution of the product i3
given by the equation - ’

Wy %+ _

5]

¥y and Yo arc the first and second countings, t is the time between countins
in hours, A is i cucay constant far thoron products and = ,0655 nrs-l

in vhich a  o/m due to product,

Surveys

The radiographing and rogroutin; of the area around the experimental holesin
the pile 1s continuing, In most cases a single reogrouting seems to £ill up
the cavities sufficiently, '

On August 1st a quantity of Cellemite was blown out of the 115 stack. This
material was scatterod over a ccnsiderable area and had a high activity.
Decay curves indicated active isotopes of half-1ifes of about l=1/2 and 16
hours. . '
Continued surveys revealed most working areas are at a safe level below
tolerance. The most cormon defect rovealed this month by tho labaratory
surveys was the lack of propor Shielding about hoods and other working
arcas., There were several hot spills but they vere cleaned up properly.
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11, Atmospheric Radiation {J. S. Cueka, S, Blods)

Leasuremsnts with the xaaz,éand b/ chardbers are continuing on a routins

®- "basis, On Several ocecasions an increass in alr activity to about double
normal background has been detected at a given location with portable
counters. Thia was for short intervals during the chemical stack discharge.

. However, most of the activity as measured with the X-22 chambers is asso-

ciated with pile stack discharge. This is what one would expect since the
24 hour Xenon-lodine ionization from the chemical stack is neglipibls compared

@ to the arzon ionization of the pile stack (differs by a factor of 275).

An analysis of the X-22 data for the past two months indicates that the at-
mospheric activity bas shown a continued increase. During this period the
operations in the chenical extraction area have increased about 105 and in 105
: about 60%, The higher activities followed definitely a position correlation
e . with the wind direction but not with wind flow. Over the range at which measurs-
ments were made, i.e, about 1-1/4 mile, it seems that the radiation is mare
dependent on the elevation than on the distance from the stacks, The highest
readings were at the highest stations with the exception of one station at
the base of the stacks, which gave the hishest values of thex#ll. The avarage
mr/week per station for the indicated time intervals 1s given in the following
' . . t&blﬂo S . - . }

" Mme Averags v | Total Energy

nr/week/station Range of Power - of Pile
6/12 - 6/17 «180 1-1.06 1
% 6/19 - 6/24 0225 1.03 « 1,06 1,04
= 6/26 = 7/1 258 1.06 1,02
7/3 - *7/8 0518 1006 A 1315 lom
- : 7/10 « 7/15 309 1.05 « 1,18 1,26
/17 « 7/22 o316 1,12 = 1,59 1.14
7/24 -~ 7/29 2 A3 1,62 « 1.82 1.55
. ' . :
Ancther interesting observation is that the radiation is consistantly greater
Gurinz the day than the night., For example, cne typical station during Jume
gave an average reading of ,0051 mr/hr during the day amd ,0035 mr/hr during
the nicht, ' :

® 12, Water Surveys { D. J. Rendell)

The /Sand ¥ activity of tho holding pond offluent continuos at a safe level
of about 4 mx/hr. The water in White Oak Lake is about background.

A now difficulty has developed. An algepe vhiich seems to have a sslective
) absarption for some of the active products is collecting on the surface
of the holding pond, Vhite Oak lake and below the lake. The following
. readings were made with a- lauritsen placed on thse ground at the four
carners of the holding pond near the edage of the weater:
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Date o NE SE sw
8/23/44 63 mr/hr 23 mr/br 15 7
8/24/44 46 22 40 50
8/e5/44 22 75 - 90 ~
8/26/44 101 15 28 102

It was observed in every case that the high readings occurred when the alope A8
close at hand, and was a function of wind direction. Firemen have been boating
the algae down with water fram a fire hose. Two algae samples were collected
fran the overflow of White Qak Lake, They were checlsd with a 3 counter and
found to contain 2,93 x 10-3 «/c/gn dry weight and 3.42 x 10-S4/c/gn respectively.

At present there is a large amount of this hot algae washing down into the Clineh
River aystem. Steps ars bein; taken %o try to kill this algae ar to fish it
from the water. A boat has been sscured which ias aiding in collecting samples
from White Oak Lake., It is expected that this boat will be used in eleaning ocut
the overflow screens and renoving the algae from Vhite Oak Luke,

13, Mud Samples ( D, J. Rendell and S. Farrakes)

The activity of the nud in the UWhite Oak system has inereased continuwelly. It
is difficult Yo make a good camparison of data bocause there 18 often cousigere
able variation in activity of samples from the same loecation., However, the fole
lowing table points out the general trend:

Aetivity incccuries/am.
7

Location 6/19 7/4 7/26 8/22

Upper end of small 2
pond near south gete 1.2 x .10"4 2.9 x 100 2,7 = 1¢°
Upper end of dyko pond 3,1 x 10™° 4,3 x 10~9 1,2 x 102

Lovor ond of dyke poid 4 x 10~4 4.7 x 10™2 2,6  10~° | 5.6 x 102

Uppor ond of \hito -
Oak Lake | 1,0 x 10 6.4 x 1075

Near overflow from 4.4 x 10°9 | 3z 107
White Oak lake

Just, below White
OaXk Lake 4,5x 10" 472100 4.2x10° 2.53x 107

14. Training Program {C. lN. Patterason)

A new training program is underway to train 15 new Hanford trainess and nine
new S.E.D. men, The S.EJD. men are replacoments for somo of tho porsonnel lost
last month.
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15.llork for the caning ponth.

Routine work will emsist of the following:
{(a) Surveys in zll areas
{b) Letearological surveys
- {e) Water, md and algae swrvoys
® (d) Pocket and badge meter service
{e) Hand and zlove counting
(£) Laundry monitoring
(c) Product surveys ‘
{h) Calibration of all health physics imetrunents every 2 wecks.

® New instruments ars being developed amd will be tested.

The training program will be continued.

Calibration work will bo done on the new=4enulsion film,
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CLITON LABORATORIES

IIT. BICLOGICAL SECTION OF RESEARCH DIVISION

®: Report by H. J. Curtis
Secetion Chief
’ 1. Biological Effects of Pile Radiations - R. E. Zirkle s J» R. Raper,
‘ E. F. Riley, G. Stapleton
e

A. New Equipment. The air conditioned room enclosing the entrances
- to the exposure tunnels was completed about the middle of August
and has been in satisfactory operation since that time,

B, Effects of Single Doses of Slow Neutrons on Yice (142-X11B), Several
® groups of mice have been exposed to graded doses which have been
measured in an arbitrary fashion by means of a boron-sheathed
Victoreen r-meter which is attached to the top of the bismuth
carriage in a standard position and which gives readings proporticnal
to kilowatt-hours within the range of power levels recently
available, The status of these animals is as follows:

* : Dose
Date of (Arbitrary No, of Survivors Percentage
Exposure Units) Mice Sex =29l ]y 3-week Surv,.
7=31~4l 13 23 F ~ 23 100
®- 8=3=44y 193 24 F 24 100
8=T=4l; 256 23 F 19 83
g:ig:ti %gz;hl7 24 F 15 Not more than
= 630 (Only 2
. weeks elapsed.)
® It is evident that the partially lethal range has been appreximately
located. The effectiveness of the last dose~-417 arbitrary units—
° probably was decreased by delivering it in two portions on

successive days,

. . Several graphite ionization chambers of the concentric-spheres
e » type designed by H. !l. Parker have been completed. After calibration
: and testing, these will be used to determine the doses of capture
gamma radiation absorbed in the animal body which correspond to
the arbitrary doses tabulated above. leasurements of slow neutron
flux at the positicn of the animals will also be carried out.
Preliminary estimates indicate that one arbitrary unit corresponds
® to 3.5 X 10iC neutrons per ca?, The average Lime required to
deliver one unit is about one minute,

-  C. Effects of Small Periodic Doses of Fast Neubrons on ‘ee (142-X13B).

Pericdic exposure of the grouns of animals tabulited in the last
monthly report (CH-1862, p. 15) have been continued, and severzl




,~19“

: M-l Te-Buits R u L
Mm mm . T~1=L 206~LL82S A u ) 91
Y& 92 -6~8 L9~2haes d “ (4
9z 9z | — L9 ZL-LLes 4 Lo 1osquop cuep ¢
9Z 92 9 06 L TM=lc-s LS=2E9es 60L~189€e 4 u " ©
2 9 92 06 L M-T2-8 TE~909€S €o-969¢¢ 4 W0 Aep/ugzr O
papaelsx . ) )
fjueavdde yjmoaxn Gz . 92 92 . §°LL gt TM~$-8 $0E=-082¢5 6L~26S H 0 61
‘ €2 Zz sz §°0Zt 8 -zl T€=902€$ S0Z-08TES W 0 18
pepielal ,
A1queawdde Yimoxn Tz Tz §2 6ST LE 18-l GOE~2BEES 9526266 W " €1
e k(4 §C 94T ™ Tl LT-£00Ls 200E~8L62S W " u 4
9z £€e 92 €91 8e L=l YA ) €31 €e-g21es J4. u 1T
pepJaeled : -
Atjuesedde ymuoad €2 €2 ST $°€91 8¢ ML=l LZ=EOTES LL~€S0ES 4 " ot
pepaejad _ .
A1queasdde Ymoxd G2 q 9e A 07 Tl 128~66L29 86~€LlZS 4w " 6
paplieyal
L1qussedde ymoan g 9z 92 861 9% 'r'-Le-9 oN-Teles oeLl~4692¢ 4 Lo ALepfugey g
6T 8T 6T 191 T 1218 £09-L8sES 98-895€§ W " ot
Te it qc SA LE  T-8~L 90e~82Ls 18=L42€f N W u &
9¢ - 9¢ ge 9% o 'L 9L-1482% 0g~6282¢ N # u 9
T AN ce s 9N o W=l L2=£008gs Ll=ts62s 1 u u G
pepiejed ATIUITTS o _
ATquaredde ymoxn €z Gz sz s°en TS & i LZ=€0TES 2oT~8Lloes 4w " ki
114 6T Sse T°4L% ™ Yh=t~i 29-82624 Lz-e062s 4 " " £
e €2 92 FA Y le-9 a 76-6992¢ 4 u " e
\ A 2 9z L°TS §7  M=LZ=9 o%-TelzS ~ 89-€%92¢ 4 40  Kep/usT'T X
eiewey 3000 cpeEAXL CON - (8) $2-8 03 Undeg (~DX)-6104300) (=0X)-S1PUUy X8G UEIIS ss0(q Xaju
SIOATAMMG °FTI0 gg=8 03 83800 ©%ed o1JToRds ‘pPRAIL

9s0Q Te30l

suoajnay jsed
03 9T, Jo ssansodxy OTPOLA3d

I 978Vl )




other groups have been initiated, The status of all animals as

of 8-28-4l is surmarized in Table I, It will be noted that high
mortality has occurred in one group receiving 4.3 n per day
(Entry 9) and considerable mortality in one group receiving 1.15 n
per day (Entry 3)., Moreover, several groups are gaining weight
more slowly than their controls.

D. Delayed Effects of Single Doses of Fast Neutrons on Hice (142-X15B).

Two groups have been exposed to date:

Dose Animal Ros., (xc-) Date
(n) Strain  Sex Irradiated  Control  Irrad.
26 CFy F 53354~77 53378-401 8-5-4)
26 CF) M 53k22-41  53402-21  8~5-L4

No effects have been detected to date.

2. Biological Effects of Externsl Beta Rays (246-X7B). J. R. Raper,

R. B, Zirkle

A, Sources, Five phosphorus-impregnated plastic samnles were received
from Virginia Lincoln Corp. on sugust 3. These samnles consisted
of 5(% Phosphorus (by weight) embedded in phenol-formaldehyde
resin. Portions of these samples were bombarded in the pile for
15 MD without apparent damage to the mechanigal properties of the
material, A week's cooling period was necessary before the material
could be handled., An extrapolation chamber measuremsnt of beta
ray intensity at the surface of a 3" square plasue was made on
the 15th day after removal from the pile. The measured surface
intensity at this time was 3300 r/hr. The operation temperature
of the pile has again been increased, however, to the point that
it appears probable that this material cazn be used only if cooled
during activation, ’ ' '

B. Exposures, A group of some thirty rabbits are now being exposed
to doses ranging from 3000 to 15000 r (measured at the skin surface).
These animals will make vossibls a repetition and an extension of
the macroscopic observations made earlier on a small group of
rabbits, most of which were lost in the heat accident of 6=18wlly
Yoreover, some of them will be sacrificed periodicually for
histological examination of the skin. .

3. Biological ‘onitoring (142~X3B) - Elizabeth Andersen

Shelters for the monitoring animals have been built around the grounds
and the animals replaced. Also, an air conditioned room has been built
on the 3rd balcony on the south face of the pile, and the pile monitoring
animals havs been placed in this.




4. Metabolism of Short-lived Fission Products (244-X1B) ~ U, Lanz, J. Teresi

A new ionizaticn chamber and electrostatic precipitator have been installed
in the gas line from the fission recoil apnaratus which should give a more
accurate picture of the activity to which the animals are exnosed,

Data are now complete un to 31 days cn rats exvosed for 5 hours to pas
with a delay time of 1.2 sec. (754C/cc). This data is riven in Table 2.
It will be noticed thut even afteor 31 days the hirhest specific activity
is still in the lungs, whereas sbout half of the activity remaining in
the body is in the skeleton, The external bocdy irradiation which these
animals received during the course of the exnosure amounted to about

75 r of Jf rays and 100 r of 4 rays. The animals were confined in a
cellulose acetate cone during the exposure, so they must have received
very little activity by licking.

It is interesting to note that even though these animals wers subiected
to high concentrations of activity (75,4/C/ce), the amount of activity
deposited in the body was lower by about a factor of 3 than when z2nimals
were exnosed to lower concentrations (234 C/cc). This apparent
anomaly is due to the fact that the activity is increased by increas:ng
the flow rate which decreases the holdup time and brings in a higher
percentare of short-lived fission products. This means that the long-
lived isotopes are being diluted, and since these are the ones which
are being measured in these experiments, their concentraticn and
therefore the total amount deposited will decrease as the neasured
activity . nacreases,
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TABLE II

Activity found in various organs at various
times following a 5 hour exposure to the .
fission recoil gas of a~proximately 754.C/cc,
hold~up time 1,2 sec. 175 g. female rats; one
animal for period; measurements made with nmica=-
window GM counter, ‘

Percentage of Total Absorbed Activity

O hrs, L8 hrs, 2 hrs. 31 days
//JC/gm ¢ per /mac/gm 7 per /AvC/gm.§ per //yc/gm 7 per

Tissus organ organ organ organ
Thyroid , — 1,02 == 3.9 — 2.5 - 1.73
‘Lungs 3.9  19.3 1.48 6.3 1,03 5.8 .59 2.9
Liver o7 6.2 .21 6.0 o1 5.8 078 2,27
Stomach A15 1.9 ' |

Cecum 106 1.9}- 029 2.7 013 1.6 016 0.87
5. & L, Intest, <1l 4.1

Kidneys k20 1.6 — — — —— -— -
Femur & Tibia 201 1.0 325 1.4 .31 1.5 294 1.94
*Skeleton . ) 0201 13 07 ) 71&3 26 30 031 23’00 @ 2918 21 00
Rest of Carcass .08 50,0 .02 10,0 026 16.5 LOL4L 8.5
Total Execreted —— 0 — 43.5 - 43.9 e 61,0
Total 100 100.2 100,2 100,25
Tbta%/mvc 23.3 23,7 20,6 24 .2

*Activity was obtained by multiplying the activity of 1 gm of femur and tibia by

‘the total veight of Skeleton. It was assumed that bone comprises 10% of the

total bedy weight.




5. Metabolism of Fission Products (246-X2B) - 7. B, Cohn, Z. R, Tomokins,

A.

B.

G. Parker, J. X, ¥hym, S. Veiss

Remote control ether extractor for hot laboratory ~ ¥. R. Tompkins,
- G, Parker, S, Teiss

The comnletion and testing of the first stare extractor (U reduction
factor 50 to 500: "semi-juice®) was revorted last month. This month
saw the installation and testins of the second stare (U reduction
factor through both stages 10° to 107: "super-juice"), Bothe tag:s
are now going into routine production of both "semi~juice” anu
“super-juice" from slugs dissolved in the new all-glass dissolver,
It is visualized that ether extraction through one or both stages
will routinely precede all hot chemical operations as 2 volume
reduction step, so that volumes of more than a few hunared ml will

not be encountered.

Adsorption columns as F.., separators - E. R, Tompkins, J. X. Khynm,
%. E. Cohn

Further experiments with ammeonium salts of tartaric acid have shown
that Yttrium may be qu&ntitatlvelJ separated from Cerium after
adsorption on IR-1 resin, and that these may be separatec from
Strontium and Barium when all four are nresent at cne time, Present
indications are that the latter two may also be separated. The

ma jor discovery has been that slight variations in nH of the
ammonium tartrate are the decisive factors. Adding @ H&OH te tartaric
in a molar ratio of 1:2 (pHi2.7) gives a solution which selectively
elutes Y. If the ratio is increased to 1.5:2 (pH=2.85) both Y and
Ce are removed, while a ratio of 2:2 (pH=3.1) removes Y, Ce and Sr,
but not Ba. &ll tartrate solutions used have been nearly saturated.
The use of oxalic acld for Zr and Cb, and of HCl for Ba, have been
reported.

Combining this knowledge with previous information, we have now the
possibility of using adsorption columns to semarate the following
fission products in pure radiochemical form from an adsorbed fission
mixture: Zr plus Cb, Y, Ce, Sr, Ba. If super-ijuice is used as the
starting material, there is the possibility of recovering Ru also,
and perhaps Te and 1. : _

Experiments ars stili in progress to evaluate the following:

1. Strength of salt or acid and pH vs. specificity.

2. Type of acid (tartaric, citric, malonic, oxaloacetic, etc.;

vs. specificity.

3., The coluzn as a volume reduction step in f.p. separation.
4., The colum as a method of remcving undesirable impurities
from pure fission species (e.v. tartrate from Y, Ce or

Sr preparations).
5. The behavior of Ru, Te and I in the process.

’
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7e believe that it is possible, by judicious choice of reagents,
to eliminate entirely the necessity of "hot" chemistry in l.p.

““ ' preparations, with its attendunt exposure hazard.
; ‘ C. The following radiocactive materials have been shipped out this menth:
Sulfur (p32): 2 shipments of C.6 and 1.0 C, resmectively, :
® to dadiation Lab, . .

Yttrium: 1 shipment of about mC to *etallurgical Lab.
(Kp Se Cole) )
1ixed Y and Ce: 1 shinment of about 20C mC to Metallurrical
Lab. (K. S. Cole)
Ru: 1 shipment of about 5 mC to “etallureic~l Iab,
(K. S. Cole)
e I: 1 shioment of a slug to Metallursical Lab, (XK. 3. Cole)
(for I separuticn) - ' -
P: 2 shipments of 45 mC each tc ‘letallursical Lab. (K. 5. Cole)

6, fork for the Coming Month

® Acute expcsures to slow neutrons should be comnleted and several chronic
series should be started. The fast neutron chronic exnosures will be
continued and enlarged. MNew apparatus will be built for chronic exposures
to gamra rays, since present sources are not sufficiently pure.

X It is still to be honed that satisfactory beta ray sources can be
® : developed soon., However, existing scurces will allow some exoosures
-
to be made,

mork will econtinue on the metabolism of air-born fission products, and
it is noped that a few chronic series can be sturted., In addition, work
will continue on the purely respiratory phase ol the proolem.

o
The research wory of the separations group will be directed chiefly to
the devalopment of adsorption columns, since this method {ooizs so
promising now.
|
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